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You'd be surprised what water can do— 
with a little help from Noxzema, the washing 
cream that does more than wash. 


It softens like cream. Cleans like soap. 

(It’s greaseless.) Five medications help clear up 
surface blemishes—and keep them away. 

Wear it after washing, too. Used every day, 

Noxzema Skin Cream softens, moisturizes, helps clear. 


Even this close, he’ll think you 
came by that complexion naturally. You did. 
Naturally —from Noxzema. 


a product of Noxell 


JCORPORATION 


ANSWERS TO 
BRAIN TEASERS 
(see page 26) 
Burning Question 


After two hours one candle will have 
burned % of its length, and have 1% 
remaining. The other, the one that burns 
a total of six hours, will have burned 
¥ of its length, and have % remain- 
ing. At that moment one candle will 
be twice as long as the other. 

Pie 

One man eating alone can eat one 
pie in one and a half minutes. One half 
a man can eat one half a pie in one 
and a half minutes. Eating together, one 
and one half men can eat one and one 
half pies in one and one half minutes,as 
the problem states. 

Thus, one man can eat 20 pies in 
30 minutes — one pie every one and a 
half minutes. Then three men can eat 
60 pies in 30 minutes. 


Trapped 


Open the gate as shown. The wolf, 
attracted by the sheep, will enter the 
outer enclosure at the opening, In 
searching for a way in to the sheep, he 
will make a complete circle. He will 
then be on’the other side of the gate. 


When the wolf pushes the gate to go 
by, it will close, leaving him trapped 
in the outer pen. 


Editor’s Choice ; 

Giving Hippieburger a 20 point ad- 
vantage, Wescott scores about 100 
points, while Hippieburger is scoring 
80. Thus, Wescott scores five points to 
every four by Hippieburger. 

Snurdley, with a 25 point advantage, 
usually scores 75 points, while Hippie- 
burger is scoring 100. Thus, he scores 
three points for every four scored by 
Hippieburger. 

Therefore, a comparison of the three 
would show that, while Hippieburger 
is scoring four points, Snurdley would 
be scoring three, and Wescott would 
be scoring five. Thus Snurdley is likely 
to score 60 points against 100 for Wes- 
cott, Accordingly, Snurdley should have 
a 40 point advantage. 


The unforgettable stars of 
“Born Free” 


BILL TRAVERS 
VIRGINIA MCKENNA 


make their first TV appearance 
together in 


“THE ADMIRABLE CRICHTON” 


Produced and Directed by George Schaefer 
hy 
HALLMARK HALL OF FAME 


THURSDAY, MAY 2, IN COLOR ON NBC-TV 
CONSULT YOUR NEWSPAPER FOR TIME AND CHANNEL 
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to Help Guide Young People to a Better Future 


= Should you be 
a mathematician? 


BY NORRIS E. SHEPPARD 
consulting actuary and professor emeritus 
of mathematics at the University of Toronto, 
as told to Donald Robinson 


'HE YOUNG PERSON who chooses mathemat- 

ics as a career will be joining illustrious 
company. He will become a colleague of 
Euclid, Descartes, and Gauss. He will be 
walking with the great Johannes Kepler, who 
figured out the 3 laws that govern the planets” 
movements around the sun; with Sir Isaac 
Newton, who explained gravity in one mathe- 


matical formula; with Albert Einstein, who 
postulated the magnificent theory of relativ- 
ity that unlocked this atomic age. Could one 
follow in more golden footsteps? 

The actual associates you will have in your 
life as a mathematician will be distinguished, 
too. You may rub shoulders with the men 
who have helped to give the world radar, su- 
personic flight, and nuclear power for indus- 
trial use. Could one want more exciting, stim- 
ulating partners? 

But the future mathematician has a chance 
to achieve greatness himself. There are vast, 


vital areas in mathematics still awaiting ex- 
ploration. 

I feel certain, for example, that within our 
lifetime someone is going to make great for- 
ward strides toward understanding the behay- 
ior of the tiny particles of energy of which all 
matter is composed. It could be you. 

Someone surely is going to work out the 
mathematical formulas that will enable man- 
kind to travel safely to Mars and far beyond 
into distant space. It could. be you. 

Recognition among science’s immortals is 
within the realm of possibility for genuinely 
gifted boys and girls. 


ACUTE SHORTAGE IN THE FIELD 


The young mathematician will receive the 
heartiest of welcomes in his profession. We 
have a crying need for new people. 

Universities, industrial companies, insur- 
ance firms, and government agencies are all 
hungry for mathematically trained personnel 
both in Canada and the United States. 

But this I warn you. To get ahead in mathe- 
matics, you must be good. The youngster who 
goes into mathematics will be taking up the 
oldest and one of the noblest of sciences. It 
is more than the science of numbers. It is 
even more than a science that allows us to 
grasp the real significance of time and space. 
It is the science which trains a man to cope 
with unknown quantities and to translate 
their relationships into logical, comprehen- 
sible patterns. 


SPECIALTIES IN MATHEMATICS 


A wide variety of specialties is available to 
the new mathematician. Research in pure 
mathematics is one. Here a man seeks basic 
truths with no thought of any use to which 
they may be put. To the pure mathematician, 
truth is its own justification. 

Such work may sound valueless to some 
people. They are wrong. Most of the prac- 
tical mathematical tools now at our disposal 
came to us from these basic truths. As time 
went On, someone discovered an application 
for them. 

It was that way with James Clerk Max- 
well’s theory of electromagnetic waves.When 
Professor Maxwell first brought it forth in 
1873, he wasn’t thinking of TV broadcasts— 
but his theory made them possible. It ex- 
plained the nature of radio waves. 

As a rule, pure research of this sort is done 
at universities in conjunction with teaching. 
The young man interested in it usually starts 
as an instructor in the mathematics depart- 
ment. 

A person who wants only to teach, and not 
to concern himself with research, can get a 
university post, too, of course. Or, should he 
prefer, he can obtain a place in secondary 
schools. The contribution he may make there 
cannot be overestimated. 

For the man who likes immediate, prac- 
tical results from his research, there is applied 
mathematics. In this field, he can employ es- 
tablished mathematical techniques to help re- - 
solve particular scientific and industrial prob- 
lems. 

In the airplane field, mathematicians are 
working on turbulence, vibrations and sta- 
bility, rocket propulsion, determination of 
missile orbits, etc. In oil, they are involved in 
reservoir studies, seismological investiga- 
tions, questions of magnetics. 

A competent mathematician can be worth 


his weight in gold to an industrial concern. 
He can often predetermine the effects of vari- 
ous operations. This means that his company 
may not have to spend fortunes to run ex- 
pensive experiments. The mathematician is 
often able to indicate the results in advance. 
Furthermore, by mathematical analysis of 
the way in which present operations are al- 
ready being performed in the company, he 
can point the way towards improved effi- 
ciency. This kind of work is known as opera- 
tions research; it requires a practical point 
of view, along with a solid mathematical 
training, 

The mathematician is also particularly use- 
ful during the very early stages of a project. 
He is the man with the coldly analytical view- 
point who sees where the major problems lie 
and is able to spell them out in terms that 
permit a solution. 

Today, the applied mathematician has a 
splendid ally in the electronic computer— 
the fabulous machine that can make millions 
of different computations in a single minute. 

Don’t be confused by these electronic 
“brains,” though. They don’t do the think- 
ing. The mathematicians do. It is the mathe- 
maticians who define the problems, divide 
them into their component parts, and pre- 
pare instructions for the computer so that it 
can solve them. 

Another big field for mathematicians is 
Statistics and risk theory—the collection and 
interpretation of facts on a mathematical 
basis. It is also a highly challenging field. 

Take government figures on foreign trade, 
business conditions, wage levels, cost of liv- 
ing, public health. It is statisticians who pro- 
vide them. 

Governments couldn't function without 
them, nor could industry. Statisticians keep 
management abreast of what’s happening in 
a company. They develop statistical facts on 
production methods, distribution programs, 
sales trends, and lots more. They are espe- 
cially good at quality control. The systems 
they devise make it feasible for manufactur- 
ers to inspect just a few items going down the 
production line, instead of every one. 

Then there’s polling. It’s hard to believe, I 
Suppose, that one can gauge the opinion of 
tens of millions of people by sampling merely 
2 or 3 thousand people. Thanks to the statis- 
ticians, it usually can be done with reason- 
able accuracy. Is it any wonder that statistics 
is called “the arithmetic of human welfare” ? 

Finally, we reach my own specialty—that 
of the actuary. In the life insurance business 
the actuary is indispensable. 

The actuary is the mathematical pilot of 
any organization dealing in insurance or an- 
nuities, such as a life insurance company. He 
prepares the tables of death rates, casualty 
rates, other accident and sickness rates, and 
calculates the premiums. He determines the 
benefits that will be provided by the policies. 
He reckons the money that must be laid aside 
to provide for payment of these benefits in 
the years to come. He determines the amount 
of dividends to be paid out. 

Actuaries are important in government, 
too. The operations of our Canadian and 
American social security systems depend on 
them. And they can be found in private prac- 
tice acting as consultants to various welfare 
and pension funds, which is a rapidly expand- 
ing area of opportunity. ; 

It is a very gratifying profession. You do 
so much good toward protecting people’s 
futures. 


FINANCIAL REWARDS 


A college teacher of mathematics, with a 
Ph.D., generally begins at about $7,500 a 
year and may go up to $30,000. And he can 
do consulting work during summer vaca- 
tions, which can add thousands to his income. 
The earnings of a high school mathematics 
teacher are, unfortunately, lower. The ceiling 
is about $12,000. He may pass the $20,000 
mark as a principal, however. 

In industry and government service, an ap- 
plied mathematician, with a Ph.D., can start 
at $9,000 or better and soar to $35,000 or 
more. 

Actuarial salaries in life insurance com- 
panies can be especially good. The college 
graduate with a B.A. and the necessary qual- 
ifications can anticipate earning about $5,500 
at the outset and worthwhile increases there- 
after. Chief actuaries may make as much as 
$60,000 a year. Some have risen to be presi- 
dents of life insurance companies with annual 
salaries of $100,000, or even more. 

No matter which field the mathematician 
enters, he can count on a high degree of se- 
curity. Pension programs are widespread, and 
personnel turnover is small. The hours are 
not arduous, vacations are ample, and the 
life is a pleasant one. Best of all, mathemati- 
cians enjoy the respect of their fellow-scien- 
tists and the public at large. 


DRAWBACKS 


If you do original research, you stand the 
chance of having your findings neglected. Big 
ideas can linger unrecognized for long periods. 
That can be a miserable experience. 

Sometimes the problems you tackle, in 
pure or applied research, are so mammoth in 
scope that they seem overwhelming. You 
could become very discouraged. 


QUALIFICATIONS 


Weigh carefully whether you have the proper 
qualifications to make your mark in mathe- 
matics. 

Do you have a keen, logical mind and an 
insatiable curiosity? Are you imaginative? 
Do you relish mathematics courses and earn 
top grades in them? Are you quick at solving 
mathematical problems in your head? The 
answer to all these questions should be a 
rousing “Yes!” And you should be the kind 
who won’t accept any textbook answer as the 
final word on anything. You should know 
instinctively that there are no pat answers to 
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most questions and should constantly seek 
different ways of doing things. 

Many women are in the field. There are 
good opportunities for them in statistical re- 
search positions with corporations. There is 
a very urgent need for properly qualified 
teachers of mathematics, particularly in high 
schools. It is, of course, a fact that while 
many women have the necessary talents to 
become successful mathematicians, few of 
them continue in this work long enough to 
reach the top in research or industry. 


EDUCATION 


A Ph.D. is now almost imperative both in 
industry and the academic world. It helps in 
the actuarial profession, too, though it is not 
a prerequisite there. To achieve full profes- 
sional status as an actuary, you have to pass 
a series of stringent examinations given by the 
Society of Actuaries or the Casualty Actua- 
rial Society, in the United States and Canada. 
Graduate school training in the United States 
will help you through them. In Canada, most 
training is done on the undergraduate level. 

The 7 years of schooling normally neces- 
sary for a Ph.D. can be expensive. When you 
include board and lodging as well as tuition, 
it can cost $15,000. However, large numbers 
of scholarships and fellowships are available 
—so many that there is no good financial rea- 
son why a talented student should have to go 
without the education he needs for success. 

Even if you do not wish to become a mathe- 
matician, | would recommend that you take 
as much mathematics as you can, both in 
high school and in college. 

However, I hope that you do want to be a 
mathematician. Mankind is now in the atomic 
age. We're on the verge of the space age. 
Mathematicians can guide our way. We need 
more of them—desperatelyto broaden our 
horizons and improve our way of life. 


BOOKLETS AVAILABLE ON MANY CAREERS 


This article is one of a continuing series on 
career Opportunities for young men and 
women. Each is available in booklet form. 
Use the coupon to indicate which booklets 
you wish. 
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11 Salesman; 12 Nurse; 13 Electronic Engineer; 
14 Business for Yourself; 15 Pharmacist; 16 
Dentist; 17 Banker; 18 Home Economist; 19 Print- 
ing Industry; 20 Mineral Industry; 21 Personnel 
Work; 22 Retailing; 23 Nuclear Scientist; 24 Li- 
brarian; 25 Armed Forces; 26 Engineer; 27 Food 
Retailing; 28 Medical Technologist; 29 Traffic 
Manager; 30 Secretary; 31 Scientist; 32 Social 
Worker; 33 Mathematician; 34 Life Insurance; 35 
Clergy; 36 Foreign Service; 37 City Planning; 38 
Advertising; 39 Rehabilitation Services; 40 Hos- 
pital Administrator; 41 Counselor; 42 Forestér; 
43 Physicist; 44 Public Relations; 45 Biologist; 
46 Law Enforcement; 47 Veterinarian; 48 Actuary; 
49 Construction Business; 50 Youth Services; 51 
Pathologist; 52 Purchasing Agent; 53 Dietitian; 
54 Draftsman; 55 Manufacturing Engineer; 56 
Electronic Programming; 57 Space Scientist. 
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- Rick is pretty clever at putting together 
a model home—until it comes to putting 
on the finishing touches! But, clumsy 
thumbs and all, he’ll keep at it until 
every tiny piece is in place—right down 
to the last detail. And that’s why we say 
he’s a GENIUS. 

You can be a GENIUS, too. There are 
lots of them around. You don’t have to 
get all “A’s.” You just have to do the 


best you can with what you have. There 


are all kinds of GENIUSES at. Serer! 


RICK HAGAN IS AGENTUS. 


Electric. And when you complete your 
education, we'll be needing even more of 
them. GENIUSES in science, languages, 
engineering, stenography, English, po- 
litical science, industrial arts, and in ar- 
chitecture and urban plans 


How- 
GENIUS tale: Wh not write to Gen- 
eral Electric € hureh St. Station, P.O. 
Box 187, New York, N. Y. 10046, for 


“You and Tomorrow,” a helpful booklet 
that will show you what you can Jo right 


j 


Bae 


now to prepare yourself for the oppor- 
tunities that will be awaiting you when 
you finish your education. — 

Remember, everyone can be good at 
something, and that means you, too. Bea 
GENIUS at something. It’s easy, if you 
just stick to it. 

Progress is our most ae product 
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These shining towers rising from what was once a 
desolate tropical forest demonstrate the promise of 
tomorrow's cities. The buildings house the Congress in 
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first major city planned and executed according to a 
single unifying design. 
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Living It Up and Down 


By Clarence 


Dubose, Magnolia H. S., Moss Point, Miss. 


* Starred words refer to biology 


Students are invited to 
submit original cross- 
word puzzles for publica- 
tion in Senior Science. 
Each puzzle should be 
built around one topic in 
science, such as astron- 
omy, astronautics, bot- 
„any, geology, electronics, 
‘famous scientists, etc. 
Maximum of 50 words, 
of which at least 15 must 
be related to the theme. 
For each puzzle pub- 
lished we will pay $10, 
No entry will be consid- 
ered unless it includes 
all of the following: sym- 
metrical puzzle design 
and design with answers 
filled in,. definitions, an- 
swers on separate sheets, 
and a statement by the 
student that the puzzle is 
original and his own 
work. Puzzles must be 
symmetrical. Keep a 
copy, as puzzies cannot 
be returned. Give name, 
home address, school, 
and grade. Address: Puz- 
zle Editor, Senior Science, 
50 West 44th Street, New 
York, N. Y. 10036. An- 
swers to this puzzle are 
on page 97 
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ACROSS 
* 1. Large artery. 
4, Water strongly saturated with 
salt, 

7. Roman numeral 205. 

8. Homonym for “oar.” 

9. A form of H20. 
12. The Paleozoic 
14. Cartographer’s handiwork. 
15. Abbr. for a type of current. 
17. Bachelor of Divinity (abbr.). 
18. Outer part of a wheel. 


. Class of vertebrates, consisting 
of the birds. 


20. Amateur Athletic Association (abbr.). . 


*22. Yellowish secretion of the liver. 
23. He led Southern forces in the Civil 
War. 
*24. A hormone is the secretion of a 
ductless 


26. Snake-like fish. 
*27. Bag-like part of a plant or animal. 
. The rootcap is at the of the 
root. 
*29. Locale of biology experiments. 
"32, Divided in half by a cleft. 
34. The circulating fluid of plants. 
. An element in hemoglobin. 
38. Vase. 
. Microscopic mass of protoplasm. 
40. Religious error. 
41, Form of “to be.” 
43. Easy come; easy : 
44. Greek letter. 
45. Invented phonograph (intls.). 
46. Author of U:S.A.: John 
47, Eroded. : 
*48. Fluid at site of infection. 


6 SENIOR SCIENCE 


ie 
GZ 7 


Passos. 


50. In plants, the absorb water. 
51. Through this opening on a leaf, a 
plant takes in carbon dioxide. 


DOWN 


1. Man belongs to this kingdom. 
2. Technetium (chem. sym.). 
3. An amino is the end product 
of protein digestion. 
. A thin nail. 
Note in the diatonic scale. 
Hard outer layer of a tooth. 
Grotto. 
Thin, pointed blade without a cutting 
edge, used in fencing. 
12. Lake is between Lake Huron 
and Lake Ontario. 
13. Vex (colloq.). 
. Primary element in bones. 
. Discovered insulin in 1923: Sir 
Frederick : 
21. A minor academic degree (abbr.). 
24. Talk (colloq.). 
25. Accomplished. 
. Introduced antiseptic surgery in 
medical practice. 
80. Musical soliloquy. 
*31. The skeleton is made of it. 
33. De Gaulle’s country (abbr.). 
. A fertilized, ripened ovule. 
85. In music, a low female voice. 


*36. Fluid part of the blood. 
41. Social insects. 
43. Work. 


47. Preposition. 
49. Abbr. for title of one of the 
beatified. 
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Off to See the Wizard 
(Fri., April 26, 7:30 p.m. EST, ABC-TV) 
An hour-long documentary on “The 
Untamed World” will be rebroadcast 
this week. The telecast, a study of primi- 
tive peoples still to be found in the 20th 
century, probes the environments, cus- 
toms, mores, and struggle for survival 
of a number of primitive groups. These 
include the Eskimos, the Kung bushmen 
of the Kalahari desert in South Africa, 
the Pigmies in the Congo, the Yaqui 
Indians of South America, and natives 
of Melanesia in the South Pacific. Ex- 
plorer-adventurer-writer Lewis Cotlow, 
author of In Search of Primitive Man, 
will appear on the program. The tele- 
cast was originally shown last No- 
vember. 


Star Trek 
(Fridays, 8:30 p.m. ET, NBC-TV) 

When the viewer chooses to be heard, 
his influence on TV programing can 
sometimes be quite dramatic. NBC 
announced several months ago that 
this science fiction series would be can- 
celled at the end of the current season. 
Their announcement was met with what 
the network called an “unprecedented 
viewer réaction” in favor of the series, 

In one month alone, some 52,151 
pieces of mail poured into NBC — and 
that’s a lot of response to a series which _ 
has had rather shaky ratings in recent 
months. “They stopped counting after 
100,000° letters,” series star William 
Shatner told us in a recent interview. 
“I think this is the only time a surge 
of popularity has kept a show on the 
air. 

NBC quickly announced that the 
show would return after all, though it 
has scheduled it for 10 p.m. on Friday 
next season —a notoriously “unlucky” 
time spot for most series. (Friday night 
is not a big TV viewing night, and Star 
Trek will also be competing against the 
CBS Friday Night Movie.) 

“Tm very concerned about the- time 
spot,” Shatner said. “Young people form 
a large part of our audience. They let 
the network know what they thought 
about the show going off the air —if 
only they'd told them when they 
wanted it!” 

Nonetheless, Shatner and the crew 
of the Enterprise will be back for an- 
other season of far-out adventure — and 
chances are good that their fans will be 
with them. ; 

— Peccy Hupson 
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American architect Frank Lloyd Wright proposed this cantilevered skyscraper housing project for an island in New York harbor. 
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The Challenge of Tomorrow 


T the American landscape is marked by mas- 
sive “urban corridors” — whole regions that are fast 
becoming sprawling, congested cities. 

For example, Dallas and Fort Worth, in Texas, have 
been transformed into a nearly continuous, single metro- 
politan region. The same urban growth seems destined 
to fuse southern California. Los Angeles and San Diego, 
and everything between, may soon become one enor- 
mous supercity. 

In the eastern states, traffic experts have already be- 
gun speaking of the “northeast corridor” —a strip of 
land stretching from Boston to Washington, D.C. — as 
though it were a single metropolitan “valley of the cars.” 

Some 20 such mushrooming supercities — “cities of 
tomorrow’ — are expanding rapidly across the nation. 
Less and less is America a land of small farms and 
villages. Gradually, most of us are becoming city dwel- 
lers. Today more than two thirds of us live inside grow- 
ing metropolitan regions. 

In recent months and years, alarmed citizens have 
cried out against the dangers of uncontrolled city 
growth — air pollution, water pollution, traffic conges- 


tion, and miserable living conditions in the overcrowded 
and crumbling ghettos of our large cities. 

Increasingly fearful authorities warn that a crisis of 
the cities is now with us. Many hope that in the years 
immediately ahead, the nation will launch an all-out at- 
tack against the worst of urban conditions; that eventu- 
ally the city dweller will enjoy a planned and precision- 
engineered environment. 

Very few cities in today’s world originated on a 
planners drawing board. Among the exceptions is 
Brasilia (see our cover). It was designed by Brazilians 
to be the capital city of their vast nation. Parts of Wash- 
ington, D.C., also beautifully represent city planning 
— but as practiced some 150 years ago. 

Clearly, Americans cannot stand idly by while urban 
environments grow out of control and become unlivable. 
Already, government agencies and private corporations 
are planning ways to improve cities. 

In this special careers issue, the editors point to some 
beginnings — indicating some engineering and science 
career opportunities that should be in hot demand as 
our nation plans for the “city of tomorrow.” 

JAcQuEsS Simmons 
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Materials, whether used for skyscrapers or space capsules, must materiai on concrete block will go into making space- 
withstand the stresses of their environment. Small square of craft heat shield. It is being tested for heat resistance. 
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Ia WISEST of the Three Little Pigs would have 
been impressed when wreckers tried to demolish 
a house at Disneyland last year. First, the wreckers 
huffed with a 3,000-pound wrecking ball. It simply 
bounced off the house. Then they puffed with blow- 
torches. No luck. Next came chainsaws and jackham- 
mers. But they simply could not blow the house down. 

The wreckers finally won out, however. The house 
was “choked” down by a strong steel cable tightened 
around it. 

Of course, the house was no ordinary building. It 
was a specially designed “House of the Future.” It 
was made of plastic reinforced with glass fibers, built 
by the Monsanto Company. For ten years, the house 
had withstood the tramping feet of 20 million visitors 
and had survived high winds and earthquakes. 

How will the house of the future fit into the city 
of the future? : ee 

We cannot give a direct answer to that question. 
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The master plan for the city of the future is not yet 
on the drawing boards. Many versions of it exist in 
the minds of city planners, architects, and designers, 
of course. And also in the minds of scientists and engi- 
neers whose specialties seem, at first glance, remote from 
the dreams of master builders. 

The example of Monsanto’s almost indestructible 
house shows how at least one kind of scientists may 
serve to make the new cities. As a group, they are known 
as materials scientists. They work in the study, research, 
and development of new materials. A materials scien- 
tist might be an organic chemist attempting to synthe- 
size a new plastic. Or a metallurgist learning what 
makes steel strong. Or a structural engineer trying to find 
out how much twisting a plastic girder can withstand. 

This reporter visited a group of materials scientists 
at their research laboratories on the east coast. At first, 
it appeared they had little connection with the building 
industry. In fact, they were in the textile industry, at the 


research and development laboratories of J. P. Stevens 
& Co. Inc., located in Garfield, N. J. They were chemists 
and chemical engineers who helped us to peek “around 
the comer” at materials that might some day be the 
“building blocks” of the cities of the future. 

In addition to working on textiles for clothing and 
home furnishings, Stevens scientists work closely with 
the National Aeronautics and Space Administration in 
the space program. Examples of their work: fiber glass 
and quartz fiber materials that look like heavy car- 
peting — for insulating space vehicles; and a black cloth 
that had been “toasted” so that it was more than 90 
per cent carbon, yet still remained flexible. The black 
cloth is being used in missile heat shields. 

“The technology for the city of tomorrow will come 
as a ‘spin-off from the aerospace industry,” said Dr. 
Frank X. Werber, Stevens’ vice president in charge of 
research and development. 


Plastic Sandwiches 


The materials scientists at Stevens do not think in 
terms of single new substances that could be used for 
building. They are aware that it would be difficult to 
find any one substance that would have all the needed 
properties for a given application. Thus, simple plastic 
board would be impractical for the shell of a house. 
But if the board were a laminate —a sandwich — that 
contained layers of reinforcing material and insulating 
material, the resulting combination would contain all 
the desirable properties of its components. 

Other ideas for the city of the future? The carbonized 
cloth conducts electricity and can be used to make 
heating elements. A drapery lined with such cloth could 
heat a home as well as decorate it. 

Other draperies can be designed so that they have 
open pores when it is hot — allowing for a free flow of 
air — and closed pores when it is cold — for insulation. 

Decoration is, of course, one of the prime interests 
of the textile industry. In the future, when homes may 
well be mass-produced, the individuality of the owner 
will be expressed in the decor. According to Stevens’ 
scientists, in the future the computer is going to be re- 
sponsible for an even’ greater variety of patterns and 
types of textiles available for the home. 

One of the main arguments against a textile manufac- 
turer making and stocking too large a variety of mate- 
rials is the cost of making and keeping huge inventories 
and then keeping track of them. But the computer can 
now do the clerical ‘work. New processes for printing 
fabrics allow for automated change-overs in pattern 
printed on the fabric. The “screens” for fabric printing 
can be stored easily or the pattern can be filed on small 
photographic negatives. The old process involved mak- 


Photos by Robert L. Wersan 
Women are important members of engineering and science 
teams. Here lab technician prepares upcoming experiment. 


ing and changing huge copper printing rollers that 
weighed several tons. 

Most of the ways of doing things for the city of the 
future will be automated, because the aim of industry is 
to reduce the amount of manual labor that goes into 
making and doing things, whether it be textile making 
or home building. According to Dr. Werber and his 
associates, materials and methods in all industries are 
changing rapidly. Physicists and chemists will build 
the city of the future from molecules on up. More and 
more people will be planning things, and far fewer 
unskilled people will be doing the work of the world. 

A footnote to the career situation was added by Tom 
Ryan, the administrative manager of the J. P. Stevens 
Labs. Mr. Ryan said that there is a crying need for 
laboratory technicians as well as full-blown senior 
scientists. So, people at many levels can participate in 
the making of the city of the future. 

: — ROBERT L. WERSAN 
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PEOPLE 


P A GLANCE at the map of the United States 
shown here. Each of the shaded corridors, such as 
the so-called “northeast corridor” between Washington, 
D.C., and Boston, Mass., is rapidly becoming a single, 
congested supercity. Today, transportation problems 
threaten to choke these growing supercities in their 
infancy. 

As a date in history, Sunday, November 26, 1967, 
may mean nothing to you. But to transportation experts, 
that Sunday was a “red alert” day. It was the close of 
a long Thanksgiving Day weekend; nearly a quarter 
of a million trucks and cars jammed the New Jersey 
Turnpike. 

Result: a monstrous traffic tie-up like none ever before 
known in this country. Drivers found themselves bogged 
down at the approaches to the Delaware Memorial 
Bridge, at the southern end of the turnpike, for as long 
as three hours! 

A decade ago, planners hoped that freeway networks 
and airline shuttle flights could provide for the transpor- 


en 


. Map above shows mushrooming growth of sprawling urban 
corridors in U.S. Twelve such major corridors are shown on map. 
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tation needs of the growing metropolitan corridors. 
That Sunday in November showed they were woefully 
wrong. : 

If the transportation riddle of the city of tomorrow 
is to be solved, much engineering imagination (if not 
magic) will be needed. Today, some 86 million cars 
and trucks clog our highways and streets. By 1980, an 
estimated 240 million vehicles will choke the nation’s 
roads — that is, if current reliance on the automobile 
continues. Obviously, Americans cannot rely upon cars 
and trucks in tomorrow’s urban corridors. If they do, 
the recent agony of drivers on the New Jersey Turnpike 
will seem tame by comparison! 

Air transportation is also straining at the seams. For 
example, on normal weekdays some 2,600 planes zoom 
in and out of New York Citys major airports, while 
another 1,500 flights use smaller fields near the city. 
Thus at peak hours, pilots must circle for as long as 
half an hour waiting for a clear runway! 

By 1980, peak hour flights will increase threefold, 
if current trends persist. Will airliners be forced to circle 
over New York and other supercities for hours before 
landing? 


Obviously, tomorrow’s larger numbers of city dwell- 
ers won't rely on the car and the airplane to the extent 
we do now. If they did, most Americans might leave for 
Tibet, rather than waste days stalled in carbon monoxide 
fumes or endlessly circling over crowded airfields. 

Traffic engineering expert Carlton G. Robinson be- 
lieves that imaginative highway design and traffic man- 
agement — using computers — will help speed tomor- 
rows auto traffic. (His book, Opportunities in Traffic 
Engineering, at $1.45, is available from Universal Pub- 
lishing Co., 800 Second Avenue, New York City 10017.) 
Aviation planners point to the development of huge jets 
like the SST, which will carry many hundreds of people 
on a single flight. 

Still, most authorities fear that neither of these ad- 
vances can rescue the city of tomorrow from nightmarish 
congestion. If not, what can? 


` The “Air Guiper” 


In September, 1965, President Johnson signed the 
High Speed Ground Transportation Research Develop- 
ment Act. The act provided 90 million research dollars, 
each aimed at solving tomorrow's urban dilemma. 

So far, most of the act’s funds have gone toward de- 
velopment of high-speed rail transportation. Planners 
envision rail transit as our best hope for the future. 

Last November, the Department of Commerce tested 
four prototype high-speed train cars on a new 21-mile 
stretch of New Jersey track. The self-propelled, elec- 
trically powered cars, built by the Budd Company of 
Philadelphia, Penna., zipped along the test track at 152 
. m.p.h.! 

Penn Central Railroad hoped to begin high-speed rail 
transportation between New York and Washington in 
March, 1968 — by which time 210 miles of new “high- 
speed” track were to have been laid. But various tech- 


nical delays forced postponement of the March kick-off. 

Meanwhile, research continues toward the develop- 
ment of trains with cruising speeds of 200 m.p.h. to 500 
m.p.h. 

At Rensselaer Polytechnic Institute, Troy, N.Y., engi- 
neers are designing a wheel-less, trackless train that 
will ride a flowing stream of air inside a tunnel.‘ Plans 
are to power the streamliner, called “the air gulper,” 
with radio waves generated inside the tunnel by power- 
ful transmitters! Engineers expect “the air gulper” to 
carry about 100 passengers per car, cruising at 500 m.p.h. 

Massachusetts Institute of Technology engineers arewt 
about to be caught sleeping at the switch. An MIT 
study group is now working on a futuristic concept — 
moving station platforms. Such platforms would allow 
high-speed trains to pick up and discharge passengers 
without stopping in the station. They may be designed 
as series of parallel conveyor belts, each moving at suc- 
cessively higher speeds. Thus as passengers step from 
belt to belt, they will gradually accelerate to the velocity 
of incoming trains. 

Today’s planners are counting on rapid ground transit 
to unclog streets, highways, and airports inside our 
mushrooming urban corridors. Says Aaron J. Gellman of 


the Budd Company: “High-speed rail services can 


surely make our cities more habitable, can breathe new 
life into the central business districts, and generally 
upgrade the quality of life in an increasingly urbanized 
United States.” 

From the design of rapid rail transport to the plan- 
ning of computer-controlled traffic, from the construc- 
tion of modern roadways to the engineering of new 
air and railway terminals, the city of tomorrow will 
demand a broad range of engineering specialties, 

Your engineering career could help raise the quality 
of life in an urbanized America. — JOHN SPEICHER 


_Gable-car system, proposed by Dr. W. H. Avery, of Johns 
_ Hopkins University, may help. solve traffic problems of the 
future. As car enters station, it briefly disengages from cable, — 
slowing to speed of moving, conveyer-belt platform. Riders 
Can get on and off without cars actually stopping. 


Johns Hopkins University 
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POLLUTION FIGHTERS 


ACH AND EVERY DAY, ash, soot, and smoke by 
the ton are spewed into the air we breathe. Bil- 
lions of tons of garbage are dumped on the land. And 
our lakes and rivers are poisoned by torrents of wastes. 
This ever-increasing pollution threatens our future more 
surely than the chance of nuclear warfare. 

What can be done about it? 

If we are to prevent large portions of our planet from 
turning into garbage dumps and cesspools, a major 
scientific onslaught must be launched, And many of 
you — the scientists and engineers of tomorrow — will be 
needed to press the attack. 

What should you study? Who will employ you? How 
can you best approach the problem? And what are 
your chances of success? 

To answer these questions, we must consider the na- 
ture of waste and waste control. 

Waste-making is part of life. And it is particularly 
part of our rich American way of life. We waste as 
we produce. And we waste as we consume. The richer 
and more numerous we become, the more waste we are 
going to generate. 

But waste isn’t pollution until it’s dumped into the 
environment. How do we limit this dumping? How do 
we limit waste? Does all waste have to be waste? Can 
not most of it be converted to useful substances? How 
much will it cost? 

These are a mere sampling of the questions awaiting 
answers in the pollution control field. Who is going to 
answer them? 


Who Stops Pollution? 


First on line will be chemists, chemical engineers, 
and chemical lab technicians. 

The chemist takes the first whack at the problem. 
He must detect pollutants and track them to their 
source. 

Of course, dangerous pollutants must be tackled first. 
Thus, the chemist must work closely with medical re- 
searchers, biologists, and ecologists. Together, they 
hunt down pollutants that may cause or contribute to 
human ailments. 

Air pollution probably provides the greatest chal- 
lenge to scientists. The chemist must determine what is 
in the air. Who put it there. What is transforming it 
(changing its chemical composition ). What it is being 
transformed to. And what effects it can have on plant 
and animal life. 

When the chemist tracks harmful pollution to its 
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General Motors Research Laboratories photos 
Fish-eye view of smog test chamber shows technician checking 
a fan that blows manufactured smog into an environment of 
artificial sunlight created- by fluorescent lamps. 


source, the chemical engineer usually takes over. His 
job is the more direct one of control. He examines the 
causes of pollution and considers alternatives: Perhaps 
a change of fuel will solve the problem. Or an entire 
process may need revamping. The chemical engineer 
usually consults with many other experts — industrial 
engineers, research chemists, physicists, electrical en- 
gineers, hygienists, and economists — before making fi- 
nal recommendations. 

The chemist in his search and the chemical engineer 
in his control action would not get very far without 
the aid of chemical lab technicians. Technicians are 
needed in all phases of pollution control. They do the 


` very essential testing, measuring, classifying, inspecting, 


data gathering, data processing, drafting, report writing, 
and hundreds of other related tasks. 

Leťs review the training you'll need to obtain one 
of these positions in pollution control. 

A career in chemistry or chemical engineering begins 
with a BS (Bachelor of Science) degree in that spe- 
cialty. In high school, your guidance counselor can. 


Technician readies 
a reagent (a sub- 
stance to produce 
certain chemical 
reactions). It will 
be used to meas- 
ure the amount of 
nitrogen oxides in 
a smog chamber 
and in the exhaust. 


steer you to a suitable college, and the college will advise 
you on courses to take. 

After four or five years of hard work, you will proudly 
walk down the aisle with a bachelor’s degree. Then 
youll be ready to study pollution control. Many uni- 
versities offer graduate courses directly concerned with 
pollution. They cover such topics as air sampling and 
analysis, waste water treatment, and environmental 
physiology. 

After all this study, who will employ a pollution con- 
trol chemist or chemical engineer? 


What Will You Earn? 


There will be no shortage of employers. Local pollu- 
tion control authorities, and U.S. agencies such as the 
Department of Health, Education, and Welfare, and the 
Department. of the Interior will scramble for trained 
pollution experts. Private industries are becoming pol- 
lution control conscious and are already seeking experts. 
Planners and builders of new cities and communities 
will need pollution control specialists at every step. 

How much can you hope to earn? Today, a beginning 
pollution specialist earns about $8,000 a year to start, 
with rapid increases depending on knowledge and 
experience. By the time you graduate from college, the 
figure will be much higher. 

Each chemist and chemical engineer in the field 
of pollution control needs the aid of several technicians. 
How do you become such a technician? 

There was a time when a bright high school graduate 
with good chemistry grades could move into a lab and 


stream of 
an automobile. 


become a technician by learning on the job. This rarely 
happens any more. The minimum requirement is now an 
associate degree in chemistry or engineering, 

Several community or junior colleges provide two-year 
programs leading to such a certificate. Bachelor degree 
candidates attending night school are frequently em- 
ployed as technicians. Information about technician 
training programs can be obtained from the Education 
Office of the American Chemical Society, 1155 16th 
St., Washington, D. C. 20036. 

If your interests are not chemical, are you excluded 
from a career in pollution control? No! Though chemical 
specialists may be in the forefront of the fight for a 
cleaner world, they are not alone. Ecologists, biologists, 
sanitation engineers, public health officers, civil engi- 
neers, and community planners are also directly in- 
volved. 

The role of the ecologist — a scientist who studies the 
relationship among living things and their environments 
— is particularly important. With the chemist and biolo- 
gist, he maps the big picture—the effects of waste 
disposal on the ecological system of man, animals, 
plants, land, air, and water. 

Gaining a BS degree in biology is the usual first step 
in the training of an ecologist. Then, as he pursues a 
graduate program in ecology (Rutgers University offers 
a famous one), his education cuts through many fields — 
botany, zoology, biochemistry, sociology, sanitary engi- 
neering, physiology, and public hygiene. When he faces 
the persistent problems of pollution, the ecologist will 
need all that information, and then some. 

— MICHAEL Cusack 
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HARKS!!! Sector 87. Immediate alert!!! 

The warning crackles through the radio and rings 
against the steel walls of a fish-herder’s hut resting on 
the sea bottom 400 feet down. Swiftly, the herder dons 
his aqualung, grabs a “gun,” and dives through the 
escape hatch on the floor of the shelter. Moments later, 
his sea sled is churning toward the hungry sharks 
menacing his underwater “flocks.” 

Sound like science fiction? The scene may become 
science fact. Some scientists even claim that undersea 
ranching for food must become a reality. Why? 

One example may explain why new sources of food 
are so important to the cities of tomorrow. In 1960, 
Egypt began planning the Aswan Dam, largest in the 
world. After many delays, construction of the dam 
began, and still continues. When the lake formed by 
the giant dam is completely filled in 1975, it will supply 
enough irrigation water to feed an additional 2.8 million 


people. But between 1960 and 1975, the population of 
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widely grown in the sea. Japan and Italy have large mussel and oyster “fa 
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Egypt is expected to increase by about nine million 
people. So even with the vital dam, more than six million 
Egyptians are slated to be underfed. 

The problem concerns many more nations than Egypt, 
of course. Except for countries like the United States, 
Canada, and Argentina, which are food exporters, world 
production of food per capita actually decreased last 
year. Billions of people became a little hungrier. 

The most promising source of food for the world is 
the sea. But enormous amounts of research are needed 
before the oceans produce food at their full potential. 
Battalions of scientists and engineers must be enlisted 
in the war on hunger. 

For example, few species of fish today are suited for 
undersea ranching. Marine geneticists will have to de- 
velop new breeds of fish that can be profitably farmed. 
Will the ranches disrupt the delicate natural balance 
of the ocean? Marine ecologists will find out. 

Whole communities will be built on the bottom of 


rms.” 


í 
the sea. These underwater cities will be the supply 
points for outlying ranches. The aquiculturists will go 
to the city to pick up needed food and equipment, like 
tanks of oxygen. Small, underwater shelters have already 
been built, but marine engineers must overcome many 
problems before they can build these underwater towns. 

Some scientists have suggested that coral atolls — 
circles of tiny islands around a shallow, central lagoon 
— might be perfect sites for sea farms. But what kinds 
of fish can be grown in them? What diseases will the 
fish get? What kinds of unwanted “weeds” will infest 
the farms, and how will they be controlled? What will 
happen if “wolves” — predator fish — enter the lagoon 
“corral”? The new science of marine husbandry will 
come up with the answers. 

Still other areas of the sea may provide food. Some 
parts of the ocean teem with tiny, single-celled plants 
called phytoplankton, and with the miniscule animals 
that feed on them. These planktonic organisms form the 
base of the food chain for all life in the sea. Huge fac- 
tory ships may cruise these rich waters, gulping in 
the plankton, and then processing and storing it as food. 
What will this new food taste like? Chemicals synthe- 
sized by food chemists will offer an unlimited range of 
tastes and textures. Your “steak,” “fried eggs,” or “pop- 
corn” may all come from the same load of plankton! 
Even now, food chemists are dreaming up new tastes. 
That cereal you ate this morning, for instance, tastes like 
nothing in nature. A glance at the list of ingredients 
will show that it is indeed the Daue of “artificial” 
food. 

Important as the sea will be as a source of food, land 
plants and animals will continue to supply most of the 
world’s nutrients. Many of these foods will be familiar 
ones, such as wheat, beef, and rice. But others will be 
completely new. 

Even when all the farmable land in the world is uti- 
lized, millions of acres that are unsuitable for agricul- 
ture will remain. Many tropical soils, for example, are 
ruined for later use if they are plowed under or grazed 
by imported domestic animals How can this land be 
made productive? 


Will We Eat Elephants? 


Some scientists predict that native African animals 
such as elephants, antelopes, and hippopotamuses will 
form an important supply of meat. These animals thrive 
on marginal vegetation that will not support cattle or 
sheep. In South America animals like the capybara, a 
large rodent, and the manatee, a large aquatic mammal, 
could be used for the same purpose. Both these animals 
live on useless water weeds. Caring for this natural 
supply of protein will be specialists in wildlife manage- 
ment. Just as we now have sheepherders and cowboys, 
we may some day have hippoherders and elephantboys. 

One reason why U.S. agriculture today is so success- 


Photo from the De laval Separator Company 
To save space and permit easy transport of foods, spray dryers : 
dry foods such as eggs, milk, shortening, and mayonnaise. 


ful is its high degree of mechanization. To extract the 
maximum benefits from the land, farming will become 
even more automated in the future. Working together, 
agronomists and agricultural engineers will design huge 
machines that will automatically tend crops. Scuttling 
up and down the rows of plants, the machines will sow, 
fertilize, and harvest entire fields. The crops they tend 
will be varieties especially developed by plant geneticists 
for automatic cultivation. 

This method may not work everywhere. For this 


_ kind of farm needs large, flat expanses of land. But as 


the population increases, such open land will become 
rarer and rarer. 

Vertical farming may be the answer. Enormous sky- 
scraper greenhouses may dot the land near large cities. 
Growing hydroponically—in a nutrient solution of 
water — plants would continuously rotate from the sunlit 
outside of the building to harvesting and processing 
areas in the center. Smaller versions of this “ferris wheel” 
greenhouse are already in use in Europe. Chemists, 
chemical engineers, agricultural experts, and civil engi- 
neers will combine to build them. 

Will these new methods of obtaining food really 
work? No one knows for certain. What is certain, how- 
ever, is that, unless scientists and engineers attack the 
problem, future billions of the world’s people may 
starve. — THAYER WILLIS 
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hee DOME is very interesting, 
very good, worth copying many 
times over in the Soviet Union. . . Mr, 
Fuller should come here to lecture our 


engineers on his invention.” So spoke 
Premier Nikita S. Khrushchev to news- 
men at the opening of the 1959 Ameri- 
can National Exhibition in Moscow. 
The dimpled, gold-tinted dome shelter- 
ing the American display was the main 
attraction at the fair. 

Since then, such domes have drawn 
crowds at State Department exhibits 
in Tokyo and Lima, Kabul and 
Rangoon, and in Montreal at the United 
States pavilion at Expo 67. Why all the 
fuss? Because these domes are of a 
iver A They cover the 


Above: “Architect Fuller ‘stands in . front 
of building he designed. Its roof is a 
geodesic dome consisting of interlinked 
tetrahedrons — four-sided, pyramid-like 
solids. Such -domes are structurally 


strong. They often house radar, other 
equipment 
(below). 


in storm-threatened places 


most space with the least material at 
the lowest price. 

The domes are the brainchild of 
a scientist-engineer-mathematician-de- 
signer-philosopher named R. (for Rich- 
ard) Buckminster Fuller. The stocky, 
white-haired, 73-year-old Fuller would 
be the last man to call himself an 
architect, “If anything, I'm a research 
department for architecture,” he says. 
“We'll build what others won’t.” 

As an independent thinker, Fuller 
labored for nearly 30 years before his 
domes and other advanced designs 
found recognition. Born in Milton, 
Mass., Fuller spent part of his early 
youth in Maine. There he wandered 
among boatyards, fascinated by the 
mechanics and design ‘of shipbuilding. 
He dutifully enrolled at Harvard, but 
within a year he left the university and 
went into the business of building pre- 
fabricated houses. He began to do 


UPI photo 


some hard thinking about man’s needs 
for shelter and about theories of design 
and construction. He formed the idea 
that modern generations would need 
modern construction methods — high- 
strength, lightweight materials used 
with the efficiency and careful design 
of aircraft structures, 

With these principles of best de- 
sign, maximum strength, and minimum 
weight firmly in mind, a stream of 
revolutionary designs began to flow from 
his drawing board. In 1927 he produced 
a flying model of a jet-powered vertical 
take-off aircraft—a feat unmatched 
until the 1950's. He built a streamlined, 
air-conditioned, three-wheeled car that 
could hit 120 miles per hour and park 
in its own length. He designed a sheet- 
metal and glass house suspended by 
wires from a central mast, which could 
be stuck in the ground like a telephone 


pole. 
continued on page 18 


Photo from R. Buckminster Fuller 


Cut out this picture 
and leave it on 
your parents pillow. 


(They might take the hint.) 
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Loan 


We admit it. A Royal typewriter isn’t the 
same as getting a trip abroad. But you can put in 
your bid for that as a post-college kind of thing. 

Meanwhile, nothing, but absolutely nothing, 
is going to be a bigger help to you than a Royal. 

Face facts, friends. College doesn’t have that 
old personal touch. Your professors don’t always 
know all your endearing qualities. They're only 
interested in neat work. Well thought out 
neat work. 

Well thought out TYPED neat work. 

Besides. Royal typewriters aren’t just for 
working on. Even love poems are perfectly 
acceptable typed. (Especially if you have 
shaky handwriting.) 

Letters only take about four minutes to 


ME A A A E OO A MD eel 


write with a Royal at your finger tips. And you've 
never heard of a Handwritten Great 
American Novel. 

Forget that Royal typewriters are 
fantastically accepted by The Establishment. 
You're smart enough to realize a typewriter can 
be groovy, too. 

Want to bet your parents will leap at the 
chance to buy you a Royal? Try them. 

(Royals and parents.) . 
By the way, congratulations. You'll love 


~ ROYALE 


ROYAL CONSUMER PRODUCTS, 
DIVISION OF LITTON INDUSTRIES 


You'll never need a Royal more than during the next four years. 


Today’s Scientists — continued 


He conceived of an apartment house 
that would be light enough to be car- 
ried by a dirigible to the North Pole 
(helicopters had yet to be invented), 
He believed that houses should be 
portable and completely self-sufficient, 
so that they could be airlifted and 
dropped on a plot of land anywhere 
in the world. To gain independence 
- from water and sewer lines, he designed 
a prefabricated plug-in bathroom in 
which the water was recirculated. Baths 
were to be taken with a “fog gun” 
spraying 90 per cent air, ten per cent 
water — no soap. 

But Fuller’s designs were more than 
an inventors gadgets. They were off- 
shoots of his mathematical analysis of 
the problems of building. What was 
the lightest, strongest, most rigid shape 
that could be used as a design unit? 
Fuller found the answer in the tetrahe- 
dron — a four-sided, pyramid-like solid. 
This is the simplest structure rigid in 
three dimensions. By linking tetrahe- 
drons together, Fuller developed what 
he called the “octet truss,” san assembly 
of tetrahedrons with octahedrons be- 
tween them. The octet trusses could 
be arranged as flat floors, vertical walls, 
or even as domes. Significantly, the 
basic unit could be no more than struts 
marking the edges of the tetrahedron, 
or sheets of metal along its faces — or a 
combination of these two. The tetrahe- 
drons were hollow, as if built of match- 
sticks and paper. ; ‘ 

The octet truss was — and still is — 
a revolutionary concept. It distributes 
the forces of compression and tension 
throughout the structure, enabling it to 
be light in weight, yet rigid as a honey- 
comb, By contrast, the walls of con- 
ventional buildings have only com- 
pressive strength—they can take a 
hefty squeeze, but give them a twist or 
a pull and they fall apart. A sidewise 
push by wind or an earthquake, and the 
walls no longer support their own weight, 
falling like a house of cards. What’s 
more, tons of stone, brick, or concrete 
have to be moved, stacked, or poured. 
But the octet truss, because it utilizes 
tension, can use lightweight, tension- 
strong materials such as aluminum, 
magnesium, and steel. 

But Fuller’s first commercial dome 
had yet to be built. Then, in 1952, 
the Ford Motor Company asked Fuller 
to roof the Ford Rotunda in Dearborn, 
Michigan, an exhibition building in the 
shape of a large circular wall, with its 
central court open to the sky, The walls 
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Synergetics Inc. photo 


This geodesic dome, shown under construction, has no interior supports. Built for Un- 


ion Tank Car Co. as rebuilding shop, 


were too weak to suport a convention- 
al dome. Could a Fuller dome cover 
the space? Fuller took up the challenge 
without hesitation. He had already 
spent two years developing the basic 
mathematical formulas for computing 
the stresses in a dome, using what he 
calls “energetic geometry,” a mathe- 
matical invention of, his own, roughly 
akin to spherical trigonometry. It was 
a great time-saver in computing energy 
flows, stresses, and torques.. 

Within five weeks the Rotunda dome 
was completed and the geodesic dome 
became respectable. The name arises 
from the fact that the vertices of the 
tetrahedrons along the surface of the 
dome form geodesics — lines marking 
the shortest distance between two 
points along the surface of a sphere. 

Since then, hundreds of geodesic 
domes have been built. The Marine 
Corps has experimented with “Kleenex” 
houses — geodesic domes made of wa- 
terproof paperboard light enough to be 
lifted by a helicopter, cheap enough 
to be abandoned. Domes made of plas- 
tic and bonded glass fibers protect 
radar antennas in the northernmost 
reaches of the Arctic, and have with- 
stood hurricane-force winds. 

All the domes are sections of spheres 
—because the sphere contains more 
volume per surface area than any other 
geometrtic shape. The domes can be 
built up from a few prefabricated parts 
—lengths of pipe and stamped sheets 
of metal. A work crew can toss one up 
in a few days once the foundation is 
poured. Since the domes are relatively 


it is 128 feet tall and 384 feet in diameter. 


light, the foundations are also light.. 

Fuller calculates that there’s no limit 
to the size of the domes, because the 
domes become relatively stronger as 
they get larger. He has designed geode- 
sic domes a mile in diameter and half a 
mile high. The trusses of such a dome 
would be no more visible from the 
ground than the wire in a window 
screen seen from the center of a room. 
Covered with a clear glass or plastic 
skin, the superdome would be nearly 
invisible. Fuller also envisions what 
he calls a “Skybreak” dwelling — a 
clear, vine-covered plastic dome that 
would cover living quarters, keeping 
out wind, rain, snow, insects, and pol- 
luted air, and maintain the climate of 
a veritable Garden of Eden, 

Fuller’s latest interest lies in “tense- 
grity” structures — air-light systems of 
rods and wires that are self-supporting 
and can take the form of masts or 
spheres. He envisions tensegrity spheres 
light enough to float as sky islands in 
the wind, or strong enough to serve 
as underwater depots for submarines, 
oil drillers, or oceanographic surveys. 
After all, says Fuller, “In the next half- 
century, a good deal of time will be 
spent along the bottom of the ocean.” 

Now that his domes are established. 
Fuller prefers to think ahead. “When 
we go to the moon, they'll need me,” 
he says. His goal in life, as Fuller once 
described it, “is to devote all my energy 
to finding ways of doing more with 
less, to the end that all people — every- 
where — can have more and more of 
everything.” 


¢ 


- He just lost his chance to 
make a choice. 


His induction notice caught him 
with his decisions down. 
He waited too long to choose Army. 


If he had acted sooner, he would 
have had his pick of more 

than 300 jobs. And his choice 
would have been guaranteed 

in writing before he joined up. 

So don’t wait. Choose your specialty 
and get the best training in the 
world. In an outfit you can be proud of. 
There’s no better way to become 
highly skilled. No better way 

to fulfill your military obligation. 


Your future, your decision . .. choose ARMY. 


Army Opportunities SS 4-25-68 
Dept. 200 
Hampton, Va. 23369 


Please mail me your free 40-page booklet. 


Name 


Address 


City. State__________Zip Code 


Phoie == = Education 


Space Communications to be 
Stressed at “Ham” Radio Show 


Hams (amateur radio operators) of 
many nations will troop to the Garden 
State Plaza Shopping Center, Route 4, 
Paramus, N.J., on May 2, 3, and 4. 
There, they will participate in what is 
scheduled to be the largest free, public 
ham radio exposition ever held any- 
where. If you can join them, you will 
meet high school hams who specialize 
in satellite tracking and radio astron- 
omy. You will see amateur TV broad- 
casting equipment in action, and you 
will see the first amateur laser com- 
munications system. 

Guest of honor at the exposition will 
be Australian ham T. Ray Naughton, 
the originator of moonbounce amateur 
communication. In 1966, he commu- 
nicated with a California amateur by 
bouncing radio signals off the moon. 
And a year later, he set up regular 
moonbounce communications with the 
Crawford Hills (N.J.) VHF Club over 
a distance of 10,300 miles. 

The exposition sponsors—12 New 
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Jersey clubs, a Vermont club, a Mary- 
land club, the American Radio Relay 
League, as well as hundreds of in- 
dividual hams — hope to interest young 
people in amateur radio work. But they 
also hope to clear themselves of blame 
for interference with television signals. 

The amateurs claim that most of this 
interference is caused by power: lines, 
relay switch systems, improperly func- 
tioning electric blankets, and various 
industrial devices. And as part of their 


display on such spectrum pollution, the. 


hams will demonstrate equipment to 
pinpoint sources of radio and TV in- 
terference, 


“Boning Up” on Medicine 


Dr. Olaf H. Prufer, a University of 
Massachusetts anthropologist, makes no 
bones about the importance of a large 
American Indian graveyard found in 
Ohio in 1966. The burial ground con- 
tains nearly 2,000 skeletons estimated to 
be about 1,100 years old. It is the larg- 
est ever found in the U.S. 

The scientist plans to study the dis- 


Keystone Tokyo 


A dozen enterprising 12-year-olds from a 
primary school in Tokyo, Japan, built a 
glider in their school workshop from scrap 
wood, metal, and canvas. The glider has 
not flown yet, but the students hope to 
get it into the air later this year. 


eases and genetic irregularities shown by 
the skeletons. “The Indians were sick, 
really sick,” Dr. Prufer said. “There are 
signs that they all suffered from arthritis 
and other bone diseases.” He also found 
evidence of a high infant death rate and 
signs that very few individuals lived be- 
yond the age of 35. 


Jet Rainmakers? 


Supersonic transports (SST’s) — new 
jetliners that will speed travelers at three 
times the speed of sound—may also 
spread a “global gloom” of haze across 
the Earth, That is the warning given by 
Dr. Vincent J. Schaefer, head of the 
Atmospheric Sciences Research Center 
in Albany, New York, and pioneer re- 
searcher in rainmaking. 

Dr. Schaefer says that planes now 
being developed will dump their exhaust 
high in the stratosphere. He points out 
that in this region of the atmosphere 
there is little vertical air movement. 
Particles of water vapor from the air- 
craft exhaust would hang in the air for 
long periods of time. 

continued on page 24 


Zenith 
Portables 
go along... 


J 


nger: 


© swing when you turn the party on 
with a Zenith portable. And every Zenith portable 
keeps on swinging . .. because every Zenith is built 
to take plenty of punishment... and keep on deliv- 
ering great entertainment years longer. 


A. Powerful, 8-transistor shirt- 
pocket radio operates on just 
iwo penlight batteries. Includes 
carry case and earphone attach- 
ment. Royal 15-G. 


B. Siim, lightweight 12” (diag) TV 
features Zenith's famous Hand- 
crafted chassis for unrivaled de- 
pendability years longer. The 
Beachview, Model Y1305. 


C. Personai-size iransistor radio 


-with big, Swinging sound. Plays 


up to 250 hours on flashlight bat- 


teries. oe 2. 


D. Zenith’s “Circle of Sound” 
Stereo surrounds you with per- 
fecily balanced stereo no matter 
where you sit in the room. The 
Moderne, Model Y565, 


E. Sensationally priced FM/AM 
shir-pocket radio. Eight transis- 
tors. Operaies on penlight bat- 
teries. Royal 25. 


F. Battery-operated phono plays 
anywhere. Exclusive Bandshell 
design for dynamic sound. Plays 
on household current, too. Solid- 
state. Four-speed changer. The 
Sportabout, Model X512. : 


The quality goes in 
betore the name goes on 


Who goes in for drafting besides the army? Is a hot shoe a practical 
joke? Is a honker a duck? Is an engine doing any work when it’s idling? 
Here in Volume Three of the Chryslerpedia, you'll find the answers. And some 


VolumeThree: Drafting to Kingpin. 


1 Engine Displacement—The sum of the dis- Float—A bouncing condition of the valves 
placement of all the cylinders. Also ex- where the valve is not held tightly on 
pressed as CID (cubic inch displacement). its seat during the time the cam is not 

For example: 225 CID to 383 CID all lifting it. 

available on the Barracuda. 


Gear Ratio—The number of revolutions 
(Shown below) that a driving gear makes compared 
to the revolutions made by a driven 
gear. If the driving gear makes four 
revolutions and the driven 


P 2 » & gear makes one, the 


a. Sane ratio is 4 to 1. 


AAO 


Drafting—In stock car racing, the maneuver 
whereby one car moves into a position 
immediately behind another. The wind : 
resistance and drag is distributed between ae ane ea 
both cars allowing both cars to increase aad P Sa oeo z 
their speed. Only done in sanctioned races- 


: ine to the muffler 
on high-speed tracks, and then only by “sie 
the top drivers. to conduct the burned 


F A gases away from 
Drag Link—The connecting rod or link the engine. 
between the steering gear arm (Pitman 3 
arm) and the steering spindles on the wheels. F-Head Engine—An 


engine with one C O 
Drive Line—The complete assembly of pro- valve in the cylinder © 
peller shaft, universal joints, and other block at the side : - 
parts that connect the engine with the of the piston and 17 
rear wheels. the other valve in ; 
Dynamic ; the cylinder head 4 Generator—In automobiles, a device driven 
Vibration above the piston. by the engine for the purpose of generating | 
Absorber— Filter—A unit that contains an element such electricity. Replaced in 1960 with a new 
Vibration as a screen or absorbent material of some and improved development by Chrysler 
damper kind in order to eliminate impurities in a Corporation. Called an alternator, it 
on the fluid, such as the full-flow filter ao, does everything a generator does, 
crank- introduced by Chrysler ` { j but will also supply current 
shaft. Corporation in 1946. AR a even when the engine is 
Firewall—The insulated partition idling, for more depend- 


able cold weather starts 


between the engine and the and longer battery life. 


i 1 inside of a car. 


Flat-Head Engine—An 
engine having its valves 
located in the 


cylinder block. Sess os ; 
Miso called Goodies—Any extra engine 


equipment such as special 
an L-head eae P 


5 headers, etc. More broadly, 
engine. 


any personal or custom 


; : accessories for a car. 
Dynamometer—A machine for measuring the actual : 


power that is put out by an engine. 


of AUTO ENGINEERING- 


others that you may not have known before. It’s a series of informative 


—and we hope, interesting—facts to help you understand automobiles 
better. By Chrysler Corporation—the people who understand automobiles best. 


High Tension—What you get just before a 
test. Also the secondary electrical current 
in an automobile. That is, the current in 
the wiring from the coil, to the distributor 
cap, and then to the spark plugs. 


Governor— Honker— 4 An exceptionally fast 
A device to A or quick car. 
regulate speed. - pn 


Also, in politics, 
David B. Hill, 
Governor of 
New York, when 
the first speeding 


Serie made Hot Shoe—A top driver. 

i Hydraulic—Word used to describe fluids in 
Headers—The partof motion. Such as hydraulic brakes, hy- 
the exhaust system that draulic power steering, etc. 
directs the burned gases Idle—Term used to describe the engine turn- 

from the engine to the ing over at its slowest speed while the car 
exhaust pipe. is not in motion. : 


like device that 
under pressure into 
chamber of an engine. 


Injector—A pump- 
introduces the fuel 
the combustion# 


THE BETTMANN ARCHIVE 


Heat Riser— 
The passage 
between the 
exhaust and 

intake manifold. 


Intake Valve—The valve that admits the 
fuel-air mixture to the combustion chamber. 

Intermediate Gear—Second gear. The one 
between low and high in a three-speed 
transmission. 

Kick-Down Valve—A valve in a Chrysler 
TorqueFlite transmission that makes it 
downshift when the accelera- 
tor is fully depressed. 


Ignition System—The spark plugs, wiring, distributor 
and coil; all of which combine to ignite 


the fuel in the engine cylinders at k . 5 
Helical—Shaped the right instant. - Kilometer —Metric unit 


like a screw, a coil of measurement that 
of wire, or a circular staircase. Often Independent Suspension—A suspension sys- ©quals five-eighths 
used to describe a form of gear. tem in an automobile that lets the wheel on Of a mile. 


lower independently of steering spindle revolves on 
the wheel on the ete 
other side. 


Made obsolete by ball = 
joints in Chrysler Torsion- 
Aire suspension. 


Plymouth e Dodge e Chrysler e Imperial 
Dodge Trucks e Simca e Sunbeam 


Hemi Engine—New development in engines developed and introduced by Chrysler 
Corporation in 1951. Gets its name from the fact that the uppermost portions of the 
combustion chambers are hemispherical in shape, in order to permit higher compres- C z RYS LER 
sion and more efficient burning of the fuel-air mixture. A 426 CID Hemi is avail- C OR PORATION 
able in the Dodge Coronet Super Bee. (Above), IN 


Watch for Volume IV of the Chryslerpedia soon. In the meantime, remember, the best driver is a safe driver. 


News — continued 


Scientists have already calculated that 
400 SST’s making four flights each day 
would daily eject 150,000 tons of water 
vapor into the atmosphere. Many scien- 
tists think this would not significantly 
affect climate. But Dr. Schaefer feels 
that more research is needed to make 
certain. He suspects that, after billions 
of dollars have been spent on the giant 
airplanes, it may be necessary to curtail 
their use, 


Snake Saves Lives 


The toxic venom of the Malayan pit 
viper can save human lives! 

This is the testimony of British physi- 
cians who are using the snake poison to 
stop blood clotting. Although blood clots 
help to seal bleeding wounds, clots can 
also cause serious illnesses. How? When 
unwanted clots “dam up” blood flowing 
through arteries and veins, strokes or 
heart attacks may follow. 

Malayan researchers noticed that vic- 
tims of the mildly poisonous pit viper de- 
veloped temporarily non-clotting blood. 
From this start, a British laboratory de- 
veloped from the venom a non-poison- 
ous, anticoagulant drug called Arvin. 


The drug neutralizes blood fibrinogen, a 


protein crucial to clot formation. Hospi- 
tal tests already show that a single intra- 
-musclar injection of Arvin can cause 
swift improvement in blood-clot suffer- 
ers. 


Band Bans Needed? 


Loud, pounding sounds from a teen- 
age band beats the launching roar of a 
Saturn V rocket. So say scientists who 


24 SENIOR SCIENCE 


No, not a flying saucer—but the next thing to it. Apollo space 
capsule such as this will carry three-man crew of American 
astronauts to the moon and back. Capsule’s re-entry heat 
shield will be tested soon on a Saturn V rocket flight. 


UPI photo 


staged a “hear-in” at a Florida teen club. 
They say the noise blasting from the 
bandstand exceeded the 120 decibels 
that hit reporters watching Saturn V 
launch. 

A decibel is a unit of sound, Sounds 
of an average conversation hit 60 deci- 
bels. 

Twanging electric guitars, booming 
drums, and the clanging lyrics in the 
Florida teen club dropped to “safe 
levels” — 90 decibels — when the scien- 
tific research team moved 40 feet out- 
side. Dr. Kenneth Pollock of the Univer- 
sity of Florida and his assistants listened 
in on the teenagers. He reports that ten 
teenagers showed hearing losses after 
dancing for three hours to the “blast-off 
sounds.” 


Cigarettes Smoked Out 


Many teenagers are kicking a poten- 
tially dangerous habit — cigarette smok- 
ing. A new survey shows that there are 


Colonel Yuri Gagarin, whose one-orbit 
flight around Earth on April 12, 1961, 
was first feat of its kind, has been killed 
in an aircraft accident. Soviet astronaut 
was killed while flying jet plane. 


‘atchung Hills High School Radio Club photo 


These members of the Watchung Hills High School (N.J.) Radio 
Club will show off some of their satellite tracking and radio 
astronomy equipment at the Garden State Amateur Radio 
Exposition in Paramus, N.J., on May 2, 3, & 4. 


ten per cent fewer teenage smokers 
today than there were ten years ago. 
And that 80 per cent of those who now 
smoke plan to join the non-smokers. 

What's more, teenagers are turning 
down cigarettes at a faster rate than 
their parents. Since 1958, there has been 
only a five per cent decline in the num- 
ber of parent puffers. This just goes to 
show that parents can learn a lot from 
their children. 


Weapon Backfires? 


Not all pollution comes from cars, 
homes, and industry. There is strong sus- 
picion that the recent deaths of 6,800 
sheep in Utah were caused by poison 
gas designed for chemical warfare. 

The deaths of the sheep in Willow 
Springs, Utah, caused dismay and severe 
economic loss for local sheep ranchers. 
At first, veterinarians could not identify 
the killing agent. Soon, suspicion turned 


to the Army’s Dugway Proving Ground © 


some 20 miles from where the sheep 
died. Perhaps they were testing poison 
gas, and some had escaped. 

The Army, at first, refused to discuss 
the matter. Then a prepared statement, 
approved by Washington, was released 
at Dugway. The Army said that “it 
would be purely speculative to attempt 
to fix a specific cause of death” until 
studies were completed. 

A short time later, Utah’s Senator 
Frank E. Moss said that he had learned 
that the Army had indeed been testing 
“nerve gas” at Dugway during the pe- 
riod in question. Nerve gases attack en- 
zymes in the nervous system so that 
$ muscle action is slowed or stops. Fur- 
E ther investigations are being carried out 
5 to nail down the cause of the deaths. 
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YOU’VE GOT ONE THING GOING FOR YOU 
THAT THE GREAT JACK KRAMER NEVER HAD 
AS A WIMBLEDON CHAMPION. 


Jack Kramer has to be 
ranked among the half 
dozen great tennis 
players of all time. There 
are some experts who 
insist in fact he was the 
best of the best. 


In 1947—when he was 


26 years old—he was U.S. 


Indoor champion, U.S. 
Outdoor champion, and 
Wimbledon champion— 


in both singles and 
doubles! When he turned 
professional the next 
year, he dominated the 
game just as completely 
—and did so for five years, 
until he had no more 
tennis worlds to conquer. 


But one advantage Jack 
never had when he was 
king of amateur tennis 
was the magnificent 


Jack Kramer Autograph 
racket. 


The reason is simple. He 
and Wilson specialists 
had not sat down together 
to design the racket that 
bears his name. 


But when they did, they 
created a racket that 

has dominated tennis as 
completely as Jack himself 
had done. 


They created a racket 
that more top amateurs 
and professionals play 
today than any other. 


One reason is that only the 
Jack Kramer Autograph 
has the Strata-Bow" 
frame—18 bonded, 
laminated strips of ash 
and maple for greater 
power, Superior 
performance. 


So if you want to play at 
the top of your game every 
game, grab hold of the 
Jack Kramer Autograph— © 
or for that matter any of 
the great team of Wilson 
rackets. 


Wifhhon 


THAT'S THE JACK KRAMER AUTOGRAPH RACKET. 


Wilson Sporting Goods Co., River Grove, Ill. A subsidiary of Ling-Temco-Vought, Inc. 


brainte 


Burning Question 
Two candles of equal length are 


lighted at the same time. One candle 


burns its full length in six hours. The 
other burns its full length in three hours, 


How long from the time they were - 
lighted will the slower-burning candle 
be exactly twice as long as the faster- 


burning candle? 
: Teresa Healy 
Rhein Main Jr. H.S. 
Rhein Main, Germany 


Pie 
If a man and a half can eat a pie 
and a half in a minute and a half, how 


many men will it take to eat 60 pies 
in 30 minutes? 
Terry MacGillivray 
Saint Andrews Rural H. S. 
Antigonish, Nova Scotia 
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ANSWERS ON PAGE 1 
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Do you have a favorite brain teaser? Send 
it to Senior Science, 50 West 44th St., 
New York, New York 10036. We will pay 
five dollars for each one published. In- 
clude the name of your school, home ad- 
dress, grade, and age. In case of dupli- 
cate submissions, choice will be made 
on the basis of presentation and clarity. 


Trapped 


The figure below represents a primi- 
tive wolf trap. High, impenetrable walls 
form the round enclosures. The dotted 
lines are gates that open into the two 
pens. 


How could the trap be set to catch 
a wolf? 
Juan Beck 
Hilo Intermediate School 
Hilo, Hawaii 


Editor’s Choice 


Lord Snurdley loved to play billiards 
at his private club. One afternoon he 
encountered a newcomer, Sir Rumpled 
Wescott, seeking a game. “I say,” said 
Snurdley, “do you suppose I should give 
a handicap?” 

“Don't expect IIl need one,” Wes- 
cott replied. “I generally give old Barron 
Hippieburger a 20 point advantage in 
a game of 100, and that always makes 
the game very close.” 

“You don’t say. That wily old Bar- 
ron gives me a 25 point advantage in a 
game of 100,” said Snurdley, “and the 
games are very even. I suppose you 


had better give me a handicap.” 


Assuming that the handicaps stated 
were accurate, how many points should 
Wescott give to Snurdley to make a 
close game in which the winner is the 
first player to reach 100? 
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SWAP PHOTOS 
Guaranteed 30 — 


High Quality 


Photos for 

Extra Fast 00 
in-plant Wallet 
Service Size 


Send 25c for handling & 
postage on all orders. 


$ 2 FREE 
Enlargements 
for EEN 0b, ordan 
on silk portrait paper. 
Send favorite snapshot, 
negative or portrait. 
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Gross Copy Co., Dept. 2366 
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HIGH SCHOOL ATHLETES 


Since 1965, the NCAA and ECAC cleared 
ATHLETE PLACEMENT BUREAU has been help- 
ing high school student-athletes gain the 
opportunity to win a college scholarship. 
For free information, mail a postcard to: 
Andrew P. Buckley, President 
ATHLETE PLACEMENT BUREAU 
Perkins Street, Peabody, Mass. 01960 


Choice of the 
CHAMPIONS 


CARL HARMON 
YASTRZEMSKI KILLEBREW 


1967 A. L. Triple A. L. Co-Champion 
Crown Winner Home Runs — 44 


B.A. — 326 
Home Runs — 44 eee 
RBI'S — 121 
ROE 1967 N. L. RBI 
RTO Champion — 111 
CLEMENTE 
HENRY 
1967 N. L. Batting AARON 
enamp SET EAN E or 


Run King — 39 
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Famous Slugger Yearbook 
Ready soon at your dealers. 
Get your copy from him or 
send 10¢ direct to us (coin) 
to cover mailing. 


Famous Slugger 
Pen-Pencil Set 


in gleaming gift =o  O_ 


package 50¢ complete me 


ies 


16”-Louisville Slugger Miniature Bat 50¢ each 


SS SSS Se meem SS SN GSS GOS SY SS Somes ee eS es ces So 


| HILLERICH & BRADSBY CO., P. 0. Box 506 Dept.sm-a | 
I LOUISVILLE, KENTUCKY 40201 | 


| Please send me. Pen and Pencil Sets @ 50¢ each. | 


| Miniature Bats Famous Slugger Yearbook | 
@ 50¢ each @ 10¢ each | 

l PLEASE PRINT | 
Name. | 
Address. | 
| City and State l 
| Please include Zip Cod | 
as T ee renee sero 


For Further 
Reading 


Materials Makers 


Lloyd W. Dunlap, Jr., “Basic Needs,” 
Chemical and Engineering News, March 
11, 1968, pp. 9A-27A. 

Textile Industries (magazine), spe- 
cial issue, Jan. 1963. 

“House with a Bounce,” Monsanto 
Magazine, March 1968, pp. 22-25. 


People Movers 


Robinson, Carlton C., Opportunities 
in Traffic Engineering, Universal, 1966. 

Jones, Paul S., “Moving Thing Sar 
Science and Technology, Feb. 1968. 

Wheeler, Fred, “Large-Scale City 
Traffic Control,” New Scientist, Jan. 25, 
1968. 

Ginns, Harry Norwood, “Highways: 
The Designer’s Role,” New Scientist, 
Aug. 24, 1967. 


Pollution Fighters 


Lepkowski, Wilbert C., “Environ- 
ment, Chemical and Engineering News, 
March 11, 1968. 


“ALL CASH PRIZ 


50 $500.00 CASH PRIZES 
100 $100.00 CASH PRIZES 
500 $50.00 CASH PRIZES 
600 $25.00 CASH PRIZES 


1ES + 25 5 GRAND PRIZES 
AND OPEN ONLY TO YOUNG MEN 12 T0 21! 


25 $1000.00 GRAND CASH PRIZES 


1275 CASH PRIZES IN ALL! 
SWEEPSTAKES RULES 


Air Pollution Training Program, U.S. 
Dept. of Health, Education, and Wel- 
fare, Pub. No. 1542, U.S. Government 
Printing Office, Wash., D.C. 20402. 

Marquis, Ralph W., Environmental 
Improvement, The Graduate School, 
U.S. Dept. of Agriculture. 

Dworsky, Leonard B., Action for 
Clean Waters, Citizens Union Research 
Foundation, Tne. 

Ragon, Michel, “Impact,” 
Health, Feb.-Mar. 1966. 

Esterer, Arnulf K., Your Career in 
Chemistry, Julian Messner Inc., 1964. 


World 


Food Finders 


Pirie, N. W., “Orthodox and Un- 
orthodox Methods of Meeting World 
Food Needs,” Sci. Am., Feb. 1967. 

Mickelsen, Olaf, Nutrition Science 
and You, Scholastic Book Services, 1964. 

Darling, F. F., “Wildlife Husbandry 
in Africa,” Sci. Am. Noy. 1960. 

Isaacs, J. D., “Food from the Sea,” 
Science and Technology, April 1967. 

Borgstrom, Georg, The Hungry 
Planet, Macmillan, 1965. 

Cook, J. G., The Fight for Food, Dial, 
1957. 

Altschul, A. M., Proteins: Their 
Chemistry and Politics, Basic Books, 
1965. 
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Take this entry to 
your favorite store 
to see if you win. 


ENTRY 


NOTHING TO BUY e MONEY TO WIN 
1. Cut out entry on dotted line. 


2. Check the words on the football in this entry with 
the words on the football on the front of the Tackle 
tube or on the $100,000 Tackle Sweepstakes display 
at your drug counter. 


3. If the words on the football in this entry are 
exactly the same words in number and sequence, 
word for word, in all respects with those on the 
football on the front of the Tackle tube or the sweep- 
stakes display and your entry bears the secret vali- 
dation mark of the judges, you are a winner. Check 
the code letter alongside the football on your entry 
with the following letters which will identify the 
prize you have won. 

F. $1,000 Grand Prize, H. $500 Prize, M. $100 Prize, 
X. $50 Prize, O. $25 Prize. 

4. If you have a winning football entry, send it by 
registered mail together with your name, address and 
age to Tackle Sweepstakes, P.O. Box 10104, Minne- 


ENTRY ° NO PURCHASE REQUIRED ° ENTRY 


apolis, Minn. 55424. No purchase is required in order 

to enter the sweepstakes. You may secure a repro- 

duction of the football with the winning words there- 

on by sending a self-addressed, stamped envelope 

i Tackle Sweepstakes: P.O. Box 10108, Minneapolis, 
inn. 55424. 


AULNA 


5. Adams Burke Corporation, an independent judg- 
ing organization, will verify your winning entry. 
Judges’ decision will be final. Entries are void if al- 
tered in any manner. 

6. Sweepstakes open to young men 12 to 21 who are 
residents of the United States except Wisconsin and 
wherever prohibited by law. Subject to all federal 
state and local regulations. Employees and their 
families of the Colgate-Palmolive Company, its ad- 
vertising and sweepstakes agencies, Marden-Kane, 
inc., media publishing this advertisement and their 
respective production agents are not eligible. Limit 
one prize to a family. Federal, state and local taxes 
will be the responsibility of the prize winner. Entries 
must be postmarked on or before June 30, 1968 and 
received no later than midnight July 15, 1968. 


ANSWERS TO PUZZLE 
(see page 6) 
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Your help goes where hunger is — 
Give to CARE, New York 10016 


Face it, you're always a 
winner with Tackle. 

Tackle Medicated Clear 
Gel helps clear up complex- 
ion problems fast. 

Tackle doesn’t mess 
around with messy cover- 
up tactics. Just hiding acne 
pimples and blackheads 
won't help them. Tackle is 
out of sight . . . invisible. 
Goes on like an after shave. 
Smells manly. Checks oil. 
Tightens pores. 

Remember, the stakes 
are high. Get Tackle Medi- 
cated Clear Gel. It comes 
On strong. 
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FOLLOWING 
THE FILMS 


THE SECRET WAR OF 
HARRY FRIGG 
(Universal) 


‘The trouble with Harry (Paul New- 


man) is that he just doesn’t even try 


to hide his disdain for authority, es- 
pecially when “authority” is personi- 
fied by World War II brass. Since 
Harry is only a lowly private in the 
U.S. Army, and since privates aren’t 
supposed to express their opinions, he 
is frequently confined in the stockade. 
On the few occasions he happens to 
be at liberty, he gets that way by 
escaping. Harry is a genius at escape. 

In time, Harry’s talent proves useful 
to his superior officers. It seems that 
five Allied brigadier generals have been 
captured and imprisoned in an Italian 
villa. Who can get them out? Harry, 
of course. How? By getting himself 
interned in the same villa, Why? Be- 
cause if he does, his record will be 
cleared, and he will be promoted to the 
rank of sergeant, 

Harry agrees to cooperate, but de- 
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mands the rank (temporary) of two- 
star general so that he can order the 
brigadiers to escape. It takes a bit of 
ordering, too, because the “prisoners” 
are enjoying their stay in the villa. 
Harry begins to understand their point 
of view when he meets the villa’s 
pretty owner, the widowed Contessa di 
Montefiore (Sylva Koscina). But this 
pleasant state of affairs ends when a 
nasty bunch of Nazis takes over and 
sends Harry and his generals off to a 
prisoner of war camp. Fortunately, the 
camp brings out the Houdini in Harry. 

In spite of the vacant expression he 
assumes for the role of Harry, it is plain 
that Paul Newman is not an insubordi- 
nate dope. In spite of the fun that this 
film offers, it is plainly not intended 
to bear any resemblance to the real 
World War II. With these facts in mind, 
you can go ahead and enjoy every rol- 
licking minute as Harry the Nobody 


‘tangles with every System in sight, and 


pins them all firmly to the mat. 


GUNS FOR SAN SEBASTIAN 
(M-G-M) 


When the camera first zooms in on 
Leon Alastray (Anthony Quinn), he is 
running for his life, with the mounted 
soldiers of 18th-century Mexico in hot 


Anthony Quinn as Leon Alastray 


pursuit. Alastray is an army deserter 
and a part-time outlaw, so he is as 
surprised as the local governor when 
Father Joseph (Sam Jaffe) hides him. 
As punishment, Father Joseph is sent 
to the isolated village of San Sebastian, 
and Alastray goes along. 

The village proves to be a shambles, 
its buildings in ruin, its people driven 
off by the ferocious Yaqui Indians. A 
Yaqui scout murders Father Joseph, Al- 
astray buries him, and is in turn mis- 
taken for the priest by the villagers, 

Alastray tries to tell the villagers the 
truth, but fails. They listen, however, 
when he shows them how to rebuild 
their homes and replant their crops. All 
this reclamation is too much for Teclo 
(Charles Bronson), leader of the Ya- 
quis. He and his followers swoop down 
on poor San Sebastian like the pro- 
verbial wolf on the fold. 

The next move is clearly up to Alas- 
tray. When he finally makes it, this old- 
fashioned action film has a rousing 
climax and a colorful noisy battle scene 
which may help to distract the audi- 
ence’s attention from the corny dialogue 
and creaky plot. Anthony Quinn also 
does his bit for the cause of distraction 
by grunting, glowering, and growling 
twice as much as ever. No one in the 
film gets any help from Anjanette Comer 
as a blue-eyed village maiden. She just 
stands there, looking like someone wait- 
ing for the next bus to leave San 
Sebastian. — MARGARET RONAN 


DISC- 
USSIONS 


THE NEW LPs 


(| THE BEST OF 


/ 


BY ROY HEMMING 
with Robin McBride, Ed Coach, Buzz Royden 


CLASSICAL ALBUM Hugo Wolf: Spanish 
OF THE WEEK Song Book — Elisa- 


beth Schwarzkopf, Dietrich Fischer-Dies- 
kau, Gerald Moore [Deutsche Grammo- 
phon 139329/30]. German lieder is a form 
of art song that Americans have only in 
the past decade begun to give its due— 
partly as a result of the incomparable 
lieder performances of soprano Schwarz- 
kopf and baritone Fischer-Dieskau. There 


DGG/Buhs 


Fischer-Dieskau and Schwarzkopf 
“incomparable performances” 


DGG/Clausen 


simply are no better lieder singers in the 
world today. They bring a musical style 
and poetic profundity to this kind of music 
that has no equal. In this new recording 
of Wolfs great Spanish Song Book (44 
songs based on Spanish texts), they are 
both at their best—dramatizing every de- 
tail of the material with infinite care and 
color. And pianist Gerald Moore shares in 
every bar of their triumph throughout this 
2-LP set, capturing the essence of each 
song as perfectly as the singers. (R.H.) 


Bartok: The Miraculous Mandarin (Suite); 
& Hindemith: Nobilissima Visione—Jean 
Martinon, Chicago Symphony [RCA Victor 
LSC3004]. Though Martinon’s days as 
Chicago’s music director are numbered (he 
leaves amid controversy at the end of this 
season), he plugs on loyally to the end in 
his dedication to championing the best 
20th-century composers. Bartok’s Mandarin 
is a blazingly colorful score—considered 
radical in the 1920’s but no longer so be- 
cause of countless Hollywood-made imita- 
tions. It is still an exciting work when 
played as well as the Chicagoans do here, 
although the 1965 Dorati-London Sym- 
phony recording | Mercury 90416] is equal- 
ly good and is more complete (Martinon 
offers only the suite). A plus for Martinon, 
however, is his splendid performance over- 
side of the Hindemith score (taken from 
a ballet about St. Francis of Assisi). Like 
Hindemith’s better-known Mathis der 
Maler, this is a reflective but intense work 
that grows on rehearing. (B.H.) 


Balakirev: Symphony 

OF TRE WEEK No. 1 in C—Sir 
Thomas Beecham, Royal Philharmonic 
[Seraphim S60062]. This is the sort of LP 


Continued on page 30 


The critics gave our new amps 
a real cool reception. 


And vice versa. Because these 
are the new Gibson solid state 
amps that never lose their cool. 

Never overheat, distort, break 
up, break down, or blow out like 
solid state amps used to. 
Remember? 

Gibson solved all that. 

So finally there’s a solid state 
amp that will thunder, shriek, 
whisper, boom, howl, sigh, scream 
...blow your mind, but not its cool. 

The gear in the picture is 
Model GSS100HC. Solid State 
amp. Four foot speaker cases in 
new “horn column” design, each 
case with two heavy duty 12” 
speakers, plus a 14” driving horn. 

The message is, if you don’t 
have Gibson equipment—and that 
means guitars, too—you can’t 


1 


i? 
> 


be making much of a sound 
anymore. 

Get Gibson and you’ve got 
all you can get. 


won CATALOGS @ 50¢ BA. 
| TVE ENCLOSED $ 


| NAME 


| 
| ADDRESS 


| CITY 


Gibson 


| MAIL TO: GIBSON CATALOG 
| 7373 N. CICERO AVE. 


STATE ZIP CODE 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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ScrooCollegeD RECTORY 


career fields. Be sure to write them for free catalogs. And when you do, please mention the name of this magazine. 


bea 
_ NancyTaylor 
girl 


Today it’s Nancy Taylor for 
the “in” girl who wants ex- 
citement in a top-salary sec- 
retarial position. Selected 
business colleges offer 
Nancy Taylor—the world’s 
most complete charm and 
personality course—as part 
of their outstanding secre- 
tarial programs. Learn how 
you can become a Nancy Taylor Girl with that cool, con- 
fident, capable finishing-school look. Write today for 
Directory of Selected Schools and exciting booklet 
“YOU.” Free. Nancy Taylor Secretarial Schools, Suite 
HS68, 55 W. 42nd ST., N.Y.C. 10036. Nancy Taylor Sec- 
retarial Schools in New York and 331 cities coast to coast. 


eee 


An Exciting Business 
Career Awaits You! 


High paying jobs go to 
Career girls with top job 
skills and the “IN LOOK.” 
You can acquire both at 
a business college near 
you. For Business Ca- 
reer Opportunities Book- 
let and list of recom- 
mended schools, send 
10¢ to: 


BUSINESS CAREERS 
ae Dept. 4-P.1, 
3839 White Plains Road, Bronx, N.Y. 


10467 


MEDICAL LABS 


X-RAY, MEDICAL SECRETARY 
MEDICAL 


AND DENTAL nn E) 


Fascinating careers for both 
men and women. One of the ~~ 

es schools of its a i A 

TR Wree placement service. School A 

AINING owned dormitories, Athletics. Re 
Courses from 3 to 15 months, 
Write for catalog giving year 

of your high school graduation | 


INSTITUTE OF MEDICAL TECHNIQUE ~“ 
1900-C La Salle Ave., Minneapolis, Minn. 55403 j 


IN 12 
ONTHS 


X-RAY TECHNICIAN IN 9 MONTHS 
MEDICAL SECRETARY IN 12 MONTHS 
Top paying positions waiting tor Franklin “Graduates — one 
of the nation’s leading Schools of its kind, Free Placement. 
National reputation for thorough training. Extensively Equip- 

ped, Beautiful, spacious School, Coeducational, Ap- 

proved for Veterans. Founded 1919, Write for catalog Z 


FRANKLIN SCHOOL OF SCIENCE & ARTS 
251 SOUTH 22ND STREET, PHILADELPHIA 3, PENNA. 


HIGH 
INCOME 


Beauty Culture offers you 
more opportunity for per- 
sonal financial independence ` 
than almost any other pro- 
fession, > 

For Facts on a Beauty Cul- 
ture career and recommended 
schools near you, send 10c to: 


NATIONAL ASSOC. OF COSMETOLOGY SCHOOLS 
Dept. 4-S, 3839 White Plains Rd., Bronx, N. Y. 10467 
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VOCATIONAL 


mo ELECTRONICS 


INTO 


V.T.I. training leads to success as technicians, 
field engineers, specialists in communications, 
guided missiles, computers, radar, automation. 
Basic & advanced courses, Electronic Engineer- 
ing Technology & Electronic Technology cur- 
Ticula both available. Assoc. in 29 mos. B.S. 
obtainable. Start September, February, Dorms, 
campus, High School graduate or equivalent. 


VALPARAISO TECHNICAL INSTITUTE 
Electronics Dept. A, Valparaiso, Ind. 46383 


LA 


PROFESSIONAL 

BARBERING ... 

A HIGH INCOME 
CAREER! 


Recognized, and highly re- 
spected, the professional bar- 
_ ber is in great demand 
everywhere. Gain personal 
and financial independence. 
For career information and 
list of recommended schools 
send 10c to: 
BARBERING CAREERS, 
$ : ` Dept. 9-S 
3839 White Plains Rd., Bronx, New York 10467 


UNIOR COLLEGE 


Chamberlayne Junior College 


Co-ed e in Back Bay, Boston  2-yr. Programs: 


Liberal Arts e Retailing ¢ Interior Design 
Est. 1892 


Medical, Legal, Executive Secretarial e General Col- 
lege Bus. Adm, e Advertising-Sales-Marketing 
Accounting e Technical e Data Processing 
(IBM/360 Lab) e Fashion Design & Illustration 
Dormitories, Social/Recreational Activities 
For catalog write: Mr. Howard Wilson, Admissions 

128 Commonwealth Ave., Boston, Mass.. 


Ain Careers 
Romance! Travel! Adventure! Fun! 
Train for exeiting flight & ground po- 
sitions. Airline-trained teachers. Place- 
ment service. 24th year. Accredited 


Member NATTS. Write for catalog and 
YOUR ‘‘Ticket to Success.” 


Address. 
City. 


Zip. 


cigarettes. 


(Maybe they know something you don’t.) 
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Discussions 
continued from page 29 


for which budget labels are so ideal, Few 
record buyers are likely to take a chance 
at $5.95 on as obscure a composer as 
Balakirev, even with a great conductor 
like Beecham performing him. But at a 
$2.50 budget-label price, some may feel 
differently—and, if so, theyll discover a 
delightful, colorful, fairly exotic work (not 
too far removed from the styles of fellow 
19th-century Russians Rimsky-Korsakov 
and Borodin), brilliantly performed by 
Beecham and well recorded (about 1955- 
56). (R.H.) 


The Mantovani Touch [London PS526]. 
Mantovani’s violins have been cascading 
over all sorts of tunes for the past 20 
years. Yet predictable as the basic for- 


‘mula may be, the effect is still above- 


average in the mood music category. And 
the maestro does choose good tunes—as 
in this LP’s “On a Clear Day,” “What 
Now My Love,” “Alfie,” “Impossible 
Dream,” etc. And London’s stereo engi- 
neering still outdistances most of the com- 


petition. (B.R.) 

Ly ee The Who Sell Out 
[Decca DLTA9501 
This brash band of Britishers have come 
up with a beautifully wild album. Each 
tune seems better than the one it follows, 
Peter Townshend’s lead guitar provides 
(as. always) solos and back-up riffs 
that really explore the horizons of rock 
sounds. A nutty feature of the album is 
the pseudo-Top 40 British radio introduc- 
tion of each cut. It’s all great fun—and 
wild, wonderful music. (R.M.) 


Every Mother’s Son’s Back [MGM SE4504]. 
This is an attractively packaged disc by one 
of the most consistently fresh young rock 
groups on the scene today. Their sound 
is easy, the music light and breezy. “Rain 
Flowers” and “Sally” lead the way. Good 
grooves for happy-time listening, (R.M.) 


Something Else by the Kinks [Reprise 
RS6279]. The spare, smoky sound of the 
Kinks has for several years been among 
the most interesting of the pop sounds 
around, and on this disc it’s better than 
ever. “Afternoon Tea” (a beautiful bal- 
lad) and “David Watts” (a nutty fun cut) 
are a measure of the scope of gassy listen- 
ing in these grooves. Sometimes kooky, 
sometimes serious, the Kinks would seem 
to have won a much-merited long-term 
lease in the pop field. (R.M.) 


Red Norvo and His All Stars, Original 
1933-38 Recordings [Epic Encore Series 
EE22010]. The unsuspected delicacy and 
swing that Red Norvo brought to that 
most wooden of instruments, the xylo- 
phone, shine neatly in these 16 reissued 
cuts. Starting with small combos (featur- 
ing such then unknowns as Jimmy Dorsey, 
Benny Goodman, and Artie Shaw), Red 
progresses to an octet (with Gene Krupa 
and Bunny Berigan joining the fun), then 
into a big band format with Red’s wife, 
the great Mildred Bailey, handling the 
vocals. All these groups swing in the re- 
laxed, closely knit style of their day, and 
Red does all sorts of imaginative things 
with his swiftly moving sticks. (E.C.) 


What is there left for you to discover ? 


Cyrus the Great, King of Persia, built a com- 
munications system across his empire some 
six centuries before the Christian Era. On each 
of a series of towers he posted a strong- 
voiced man with a megaphone. By the 1/th 
century, even a giant megaphone built for 
England's King Charles 11 
could project a man’s voice 
no further than two miles. 
Charles 11 richly rewarded 
Admiral William Penn, father 
of the colonial Quaker, for 
developing a fast, compre- 
hensive communications 
system — ship-to-ship by 
signal flags. 

We waited for the com- 
bined theories of Maxwell, 
Hertz, Marconi and Morse before men could 
transmit their thoughts by wireless, though 
only in code. Only after Bell patented his 
telephone and DeForest designed his audion 
tube could men actually talk with each other 
long-distance. Today nations speak face-to-face 
via Satellite. Laser-beam transmission is just 
around the corner. Yet man still needs better 


ways to communicate across international 
boundaries. 

In a world that has conquered distance, 
in a world whose destiny could hinge on 
seconds, man is totally dependent on the 
means which carry his voice and thought. It 
is this means that we in Western Electric, 
indeed the entire Bell System, have worked 
on together since 1882. 

Our specialty at Western 
Electric is the manufacture 
and installation of depend- 
able, low-cost communica- 
tions systems for both 
today and tomorrow. And to 
meet tomorrow's needs, we 
will need fresh new ideas. 
Your ideas. There is still 
much for you to discover 
at Western Electric. 


Paths of Progress at W. E. for Engineers and Scientists: 
Applied Math & Computer Systems Manufacturing Engineering 
Manufacturing Research Plant Engineering 
& Development Industrial Engineering 
General Management Systems Equipment Engineering 
Engineering Management Military Engineering 
Consider your future in communications. Get the details from our 

brochures. Write to Manager of College Relations, Western Electric Co., 
Room 2510A, 222 Broadway, New York, N.Y. 10038. We are. an equal 
Opportunity employer with plants and service centers from coast to coast. 


Western Electric 


MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM 


HAVE SPIKES, 
WILL TRAVEL 


r SHAKESPEARE were living to- 
day — no, no he isn’t alive and well 
in Argentina — he'd probably be writing 
a comedy about baseball managing 
called A Mid-Summer’s Night Scream. 

Managing is really a howl. How can 
anyone take it seriously? Managers come 
and go like the help in a five-and-dime. 
And, like old soldiers, they never die. 
They just fade away to another town, 
where all their past “sins” are forgot- 
ten. The fellow who’s run out of, say, 
Pittsburgh or Minnesota will pop up 
in Houston or Los Angeles and be 
hailed as a conquering hero! 

The comedy always starts with the 
naming of a new manager. This is a 
big deal in the land of the free and 
the home of the Braves. It always gets 
a splash in the paper and on the air. 
Sometimes it even shoves Vietnam to 
page two. 

There is the picture of the smiling 
mastermind, his life story, his “esti- 
mated” salary, and his cheerful predic- 
tion that the good old Drab Sox are a 
much better team than their 1967 fin- 
ish would indicate. (In 1967 they finished 
tenth, 58 games behind the leaders.) 

The smiling owner or general man- 
ager is also-quoted: “In Barney Bugle 
were getting the best man available 
for the job. He’s a smart baseball man 
who has proved he can handle men. 
Were going to do everything we can 
to help him convert the Drab Sox into 
a pennant contender.” By “everything” 
the owner means bringing up six .220 
hitters from the farm teams. 

The honeymoon lasts until about 
June 15. By that time Barney is work- 
ing on his third ulcer. He's battling 
the press. The fans are booing him. 
Every dog in town is trying to bite 
him. And the owner is giving him “a 


vote of confidencé.” This, of course, 
is the kiss of death. It means that the 
owner doesn’t want to hurt Barney’s 
feelings while the general manager is 
shopping around for a new manager. 

Tt happens every season in at least 
a half-dozen big league towns. The only 
one who takes all this in stride is the 
manager. Every manager knows that 
the only sure thing about his job is that 
he’s going to be fired some day. Very, 
very few managers escape being canned 
at least once in their lives. 

Take, for example, the four managers 
who are rated tops by the experts — 
Leo Durocher, Ed Stanky, Bill Rigney, 
and Alvin Dark. The one thing they 
have in common is that each has been 
fired at least once. 

The truth is that NO manager is bet- 
ter than his material. The “good” man- 
ager can win maybe five or six games 
a season more than the “bad” manager. 
The only real problem is handling the 
players. The manager doesn’t have to 
be “loved.” But he must have discipline 
and respect. Once he loses control of 
his team, he is finished — unless his 
players are good enough to win the 
pennant anyhow. And don’t think that 
hasn't happened 20 or 30 times. 

Leadership is the strong point of 
managers like Ralph Houk, Walt Alston, 
and Gil Hodges. Though none of them 
is a great thinker, all run a tight ship. 
Nobody steps out of line against them. 
Some teams need such leadership more 
than others. A club with a lot of club- 
house lawyers and oddballs, for ex- 
ample, neds a manager who can con- 
trol them — who knows exactly when to 
pat them on the back or kick them in 
the pants. 

The saddest thing about managing 
is that you have to win. An owner will 


Both these managers, Alvin Dark (Indians) and Bill Rigney (Angels), are rated 


among the top brains in baseball, though fired from previous jobs. 


Gil Hodges lifted the Senators from the 
, Cellar to sixth place. Can he work the 
same miracle for the hopeless Mets? 


go along with a loser for a time, but 
once the fans and the press start howl- 
ing the owner must listen, He can’t 
admit that the team is losing because 
of his terrible organization and that 
by rights the manager should be firing 

So he must throw the poor manager 
to the wolves, no matter how good he 
is. After all, managers are a dime a 
dozen. And the appointment of a new 
manager will always take off the heat. 
When the fangs peaceful mood wears 
off, the owner can always produce an- 
other manager. 

This isn’t an exaggeration. How about 
dear old Charlie Finley? In his eight 
years as owner of the Athletics, he has 
hired and fired seven managers — Gor- 
don, Bauer, Lopat, McGaha, Sullivan, 
Dark, and Appling. Could all of them 
have been doing something wrong? Of 
course not. The club’s poor showing 
stemmed from the front office — for 
which Finley was responsible. 

But how could anyone tell that to 
Mr. Finley? Hadn't he made millions 
of dollars in the insurance business? 
Didn’t that qualify him as a baseball 
expert? So it had to be the manager's 
fault each time. 

The hilarity of the Finley Follies is 
borne out by the Hank Bauer Story. 
After Finley fired him for being a 
loser, Bauer signed with the Orioles. In 
1966 he won the pennant and promptly 
was acclaimed “Manager of the Year.” 
Great! But in 1967 the Orioles took 
a dive, and you can bet that Bauer 
would have been canned if he hadn’t 
gotten a two-year contract after win- 
ning the flag. 

So what did- the Orioles’ front office 
do? Somebody had to be thrown to:the 
wolves; so they fired the three coaches! 
In short they blamed the Orioles’ poor 
showing on the innocent spear-carriers. - 
Pitiful, pitiful. 

— Herman L. Masi, Sports Editor 
(To be continued next week.) 
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Wheeling and Dealing 


; For many of you, the time 
<7 has come! You’ve reached the 
point when you will no longer 
stand in line to borrow the 
car from Dad, Mom, or big 
brother. You’ve known since 
the day you got your license 
that you’d be needing your 
own wheels. If your parents 
are now agreeing with you, 
you’re probably in the market 
for a car. The question is, 
should it be a new or a used- 
one? That decision is up to 
_ you and your parents. But if 
you decide on a used car—or 
if you’ve had one and would 
like to buy another—you may 
find the following pages help- 
ful. 


Photos in this section by Marshall Spiegel 


When it comes to telling “greatest-car-I-ever- 
owned” stories, some automobile owners are as im- 
aginative as fishermen. One guy I know tells about 
his $75 wonder, a ’49 Dodge that was five years 
and 68,000 miles old when he bought it. He says 
he clocked another 100,000 without spending a 
nickel for repairs. Then there’s the tale of a second- 
hand Mere that didn’t cost a nickel to fix either, 

_untilit was twelve years old and more than 200,000 
miles worse for wear. Of course, no one is ques- 
tioning the honesty of these storytellers, but stories 
like these are hard to believe. 

Like these guys, I have a whopper of my own. 
Tt was my first car and PU remember it forever: 
an off-white ’51 Ford convertible with dark-blue 
fender skirts and a roaring Hollywood mufler 
(okay, so that was the big kick in those days). I 
saved $28 toward that jewel and “borrowed” the 
other $472 from dear ol’ Dad. If my memory serves 
me, I think Mom slipped me another $25 (or was 
it $50?) for the registration fee and a few odds 
and ends needed to put that beauty on the road. 

I ran it till it died—about 60,000 of the toughest 
miles any car has ever seen—and when the auto- 
matic trans had only low gear left, I drove it to 
the junkyard and said goodbye. I was lucky with 
that car, but buying a used car should never be 
trusted to luck. So, for the next few thousand 
words, l'm going to offer you some valuable advice 
on the art of used-car buying. 


USED CARS 


STEP 1: BUDGET 


By the time you've made a firm decision to buy a used 
car, you will probably have done a great deal of planning. 
You'll know where the money is coming from and how 
much of it you'll have. Youll be aware of the additional 
expenses for insurance, financing costs, registration fee, 
maintenance, and so on. Now all that remains is buying 
the car. But that’s really the hard part. 

You probably have some mental picture of the kind of 
car you want. If you're like most people, this vision isn’t 
quite the same as the kind of car you can actually afford. 
Remember that if you dump your whole piggy bank for 
the car, you wont have anything left over to operate and 
maintain it. Don’t buy what you can’t afford! Play it smart 
and avoid financial problems. 


STEP 2: TYPE 


What make and model is the wisest buy for you? That’s 
a question only you can answer. As far as the make is 
concerned, they're all great when they run! The more popu- 
lar makes and models hold their values better, and there- 
fore will cost more on the used-car lot. 

Most experts favor smaller, newer models over larger, 
older cars. It stands to reason that newer used cars are 
less likely to develop mechanical problems. Then too, 
smaller cars are usually more economical to operate. 

It’s a good idea to avoid “orphans”—makes that are no 
longer manufactured—because parts may not be available. 
If you are considering a foreign make, be sure that service 
and parts are available in your part of the country. 

When it comes to choosing a body style, most experts 
favor two-door and four-door sedans as the most structurally 
reliable. Convertibles, hardtops, and station wagons have 
a greater tendency to acquire rattles and squeaks as they 
age. Remember also that the “rag-top” on a convertible is 


expensive to replace. Nevertheless, a quick survey of high — 


school parking lots shows that convertibles and hardtops 
are very popular. If you have your heart set on one of 
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these, a word of caution: Be sure that the convertible top 
mechanism is in good working order and that the windows 
in the convertible or hardtop are tight and working smoothly. 
. What accessories should your used car have? Although 
a radio and heater were once considered “extras,” this is 
no longer the case. Therefore, it is safe to expect to get a 
good radio and heater in your used car without having to 
pay any more for them. Power steering, power brakes, and 
remote control, side-view mirrors should add little to the 
price tag. Most used car dealers do charge extra—and 
rightfully so—for expensive accessories such as air condi- 
tioning and power windows. Automatic transmissions and 
heavy-duty suspension systems always cost more in new 
models, and, therefore, add to the price of used cars as 
well. The best rule is to avoid older cars that are “packed” 
with accessories. The fewer goodies an older car has, the 
fewer things there are that can go wrong with it. 


STEP 3: RESEARCH 


If you really want to make an intelligent purchase, the 
next step is to learn all you can about the specific makes 
and models that interest you. At this point, you should 
narrow the field to a select group of used cars that will 
meet your driving needs, your flair for style, and your 
pocketbook, all at the same time. (Yes, I know that’s not 
easy!) 

Suppose you have your heart set on a 63 Rosencrantz 
hardtop. One way to learn more about it is to read recog- 
nized automotive and mechanics magazines that conduct 
road tests and owners’ surveys on various cars. You'll have 
to dig up back issues because most evaluations are done 
during the car’s model year. This may mean spending some 
time in your local library. If this doesn’t work, most major 
auto magazines have back-date copies for sale which you 
could probably acquire by mail. 

This kind of research sounds just a bit drastic, doesn’t 
it? After all, youre only buying an automobile, not an 
office building. Well, look at it this way: The used car 
you're about to buy will probably be the largest single 
investment you've made to date. You could plunge in and 


be lucky. But if you don’t use every means available to 
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make a wise choice, and if you end up with a “lemon, 
don’t blame anyone but yourself. Okay? 

Now if you're going to do some smart reading, you 
might check the cars you are considering in consumer mag- 
azines. Publications like Consumer Reports (published by 
Consumers Union, Mount Vernon, N. Y.) and Consumer 
Bulletin (Consumers Research, Inc., Washington, N. J.) 


` have excellent reputations for accuracy and objectivity. 


They're good bets for the straight scoop on the best value 
for your dollar. 

Your local newspaper can also be helpful in your used- 
car search. Auto advertisements and “want ads” may tell 
you what types of used cars are available in your area and 
the general price range of various models. 

Another word of caution: Don’t be taken in by auto 
advertisements that promise too much. Used-car dealers are 
businessmen. They buy vehicles at the best price they can. 
They usually have the facilities and experience to put these 
vehicles in the best shape for the least expense. In the 
long run, their objective is to sell them for the best profit 
they can. Their advertisements are designed to catch your 


- attention. But keep in mind that no one is giving used cars 


away and there are no such things as “painless payments.” 


STEP 4: WHERE TO BUY? 


In deciding where to buy your car, you have two choices: 
You can buy from an individual or you can buy from a 
used-car dealer. Of course, your choice must be determined 
by the availability of the specific type of car you have in ` 
mind. 

Let’s suppose that in your quest for that 63 Rosencrantz, 
you have located two beauties, one privately owned, the 
other on a dealers lot. 

Many used-car buyers believe that they can work out 
the best deal by buying from individuals. This is especially 
true if the individual happens to be a relative or a friend 
who is interested in maintaining your good will after the 
purchase. But if the individual is a total stranger to you, 
your risks increase. Your real advantage in buying from an 
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individual is that you can talk directly to the owner about 
the history of the car. Ask if the car has ever been in an 
accident and, if so, how extensive the damage was. Request 
garage receipts as evidence that the car was regularly and 
properly maintained. Try to learn as much as possible. Bear 
in mind that once youve made a deal with a private party, 
his responsibility ends, If the engine happens to fall out 
on your way home, that’s tough. There’s nothing you can 
do about it. 

Don’t always expect to pay a lower price when buying 
from an individual. The smart seller, like the smart buyer, 
has a pretty good idea of what his car will bring on a 
used-car lot. And unless he is desperate to get rid of it 
for some reason, he will probably try to sell it at, or close 
to, the used-car lot price. 

Most likely, you will be buying from a dealer. Some 
dealers sell used cars only. @thers are franchised new-car 
dealers who also sell used cars (usually the cars they’ve 
taken in trade on new-car sales). Whichever kind you deal 
with, avoid the obyious fly-by-night outfits and always deal 
with reputable, well-known dealers. If in doubt, it is wise 
to check with the Better Business Bureau or with your local 
Chamber of Commerce. 

The safest approach is to buy from a well-established 
dealer who has his business reputation to maintain in your 
community. His prices might be just a bit higher because 
of the cost of upkeep on his establishment. But he will be 
more interested in making you a satisfied customer in hopes 
that someday you will want to buy another used car—or 
maybe a new one—from him. Word-of-mouth recommen- 
dations are the best advertisements of all. If a neighbor 
or a friend tells you that Mr. Schultz at S & T Used Cars 
gave him a good deal and treated him fairly, you'll be more 
apt to consider doing business there. 

In addition to automobile dealers and individuals, there 
are a few other sources of used cars that you may en- 
counter. Banks and finance companies repossess thousands 
of cars each year from purchasers who fail to meet their 


“Fabulous Sam” is an East Coast car dealer with a theatrical 
flair. He dresses in Western clothes, displays his sentiments 
on large billboards, and has a reputation for fair dealing. 


loan payments. These cars are sometimes offered for public 
sale. In such a deal, you have no idea how the car was 
treated, nor do you receive any guarantee. Unless you're 
an expert used-car buyer, buying one of these cars is a 
gamble. 

Companies that rent automobiles usually replace their 
fleets of cars every year. While many rental agencies have 
top-notch maintenance programs and the cars that they 
discard may be good buys, it is probably safer to pass up 
fleet cars that have been subjected to hard use (such as 
old taxis or police vehicles). Many such fleet cars once 
carried medallions, signs, warning lights, etc. To spot them 
on used-car lots, look for mysterious, unexplained holes in 
the body panels where accessories were once attached: 


STEP 5: WHEN TO BUY? 


Your answer to this question would probably be “as soon 
as possible.” Once you get the green light from the folks 
youre going to be hard to hold anyway. But you might 
want to consider these tips: Used-car prices tend to be 
higher in the spring and summer (when the demand for 
used cars is highest). Prices are lower in autumn (particu- 
larly after the new models are introduced, when trade-ins 
on new models restock the used-car lots) and winter (when 
the car business is usually slow). If you can hold your 
horses till the fall or winter, you might save some money. 


NOW GO SHOPPING 


There they are: Miles and miles of used cars just waiting 
for your inspection. In most places in this country, anyway, 
there are plenty of used cars and plenty of dealers and 
individuals who want to sell them. At this point, the rule 
is to take your time and shop around. A dealer may say, 
“There’s a guy coming back tomorrow morning about that 
car,” or “I can’t promise you it'll be here tomorrow.” Don’t 
be taken in. Take your time. If the car you’ve got your eye 
on is sold, there’s another parked right around the corner. 

Many used-car lots stay open late in the evening to 
accommodate the after-school and after-work customers. If 
you are just surveying the market, nighttime used-car in- 
spection is okay. But for a serious look, wait for daylight 


g g on rili street — 
way to meet new people 


ke he tow truck driver. And the body 
man who bumps out the dents. And the 
cashier who says, “Thaťll be three hun- 
dred and fifty dollars, please.” 
i you'd rather not meet these 
cople. take the advice of Professor Amos 
Neyhart, “Father of Driver Education” 
nd leave dragging to the officially sanc- 
oned strips. — 
The next time: someone taunts you 


with his gas pedal tell him to buzz ot. It 
doesn’ take a lot of brains to figure out that 
dragging on the streets is a real drag. Just 


stop and think how much a $50, $150, or __ 


$250 fine will dent your pocketbook. 


Of course, the choice is yours, YOu 


can leave dragging to the ony : sa C- 
tioned strip. Or you can 

meet some new 

people. Indebtedly. 


(on weekends, for example). At night, the bright lights 
of a used-car lot make the cars shine, but nighttime shadows 
can hide the little flaws at the same time. If you spot one 
at night that appears to be what you're looking for, give 
it a closer and clearer look in daylight to be sure that it is. 

As you go from one used-car lot to the next, watch the 
other customers. You will immediately recognize the novice. 
He's the guy who walks up to a car, kicks all four tires, 
notes the mileage on the odometer (the mileage indicator 
on the speedometer), and then moves back and stares at 
the car. By kicking the tires, he learns nothing except that 
they have air in them. And by noting the mileage, he really 
learns very little about the condition of the car. Although 
“low mileage” is usually considered an advantage, it can 
be deceiving. Some states have laws forbidding anyone 
from turning back the mileage on the odometer of a used 
car for sale, but it has been done. Then too, the original 
owner may have driven the car thousands of miles before 
having a faulty odometer repaired. It’s also possible that 
the odometer never did register correctly. This isn’t to sug- 
gest that you should ignore the mileage record. Consider 
it as a factor, but not the deciding factor. 

Incidentally, there are some experts who count very low 
mileage against a car. They say that “low-mileage” cars 
may have been used for short-haul driving around town 
and this kind of driving can be very tough on cars. This is 
because the engine may not get a chance to warm up and 
thus it is unable to burn off the normal buildup of carbon, 
sludge, and condensation in the engine. It is a known fact 
that cars can suffer as much from under-use as from overuse. 

What is a normal mileage record? On the average, a car 
is usually driven somewhere between 9,000 and 10,000 
miles a year. If a car shows approximately this mileage 
for each year of its age, you can give it a gold star in the 
mileage department. Of course, the odometer reading must 
jibe with the appearance and condition of such things as 

_upholstery, floor mats, rubber pedals, tires, etc. If the 
odometer gives a low reading, but these places of wear 
are really beat, you'll know that something is not quite 
consistent. On the other hand, if the floor mats, tires and 
such are brand new, you might wonder why the originals 
had to be replaced. 


A GOOD LOOK 


No dealer is going to permit you to take a car apart 
piece by piece to inspect it. However, you should be given 
a fair and reasonable chance to find what’s right and wrong 
with a car before you buy it. If a dealer gives you the look- 
but-don’t-touch routine, bid him goodbye and find another 
dealer, 

You're looking for a car that’s been used, not abused. 
Any car that’s been used will have flaws—hopefully, minor 
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ones. You can expect such flaws and should plan on the 
expense of fixing them to bring the car`up to your own 
standards. Avoid the car that will obviously require major 
mechanical or body work. It’s best to start off with the 
fewest problems. Remember that unforeseen problems can 
develop in any car after you own it. 

There are three wise tests for a used car. Two of them— 
on-the-lot tests and road tests—you can do yourself. The 
third test must be done by an expert. 

ON-THE-LOT TESTS: Start by checking the general appear- 
ance of the car to get some idea of how the car was treated 
during its tour of duty with its former owner (or owners). 
E Starting/ from the outside, squat at the front or the rear 
of the car and sight along the side body panels to check 
for dents and ripples in the sheet metal work. Check for 
signs of a repaint job. Repainting is no sin in itself, espe- 
cially if itis a good repainting job on an older car. But 
make sure that the repainting was not for the purpose of 
hiding major body repair work, which might indicate that 
the car was involved in a serious accident. 

Œ Check for cracks and blisters in the paint, paying par- 
ticular attention to the area behind the bumpers, the doors, 
fenders, and the rocker panels beneath the doors. Such 
flaws are signs that the metal may be rusting through, if it 
hasn’t rusted through already. Remember that body repair 
work can ordinarily be done only in an auto-body repair 
shop, and the work is often extremely time-consuming and 
expensive. 

E Stoop down by a front wheel, grab the top of the wheel, 
and give it a good shaking in and out. A lot of move- 
ment and clunking noises suggest either worn suspension 
joints or worn wheel bearings. While you’re stooped down 
there, take a close look at the tires. If the tread is almost 
gone, the purchase of a new set of tires will soon be upon 
you. Uneven tread wear could mean any number of things 
—from a front end out of alignment to steering troubles. 

E Open and close the hood, the doors, and the trunk lid. 
A poor fit could indicate the car’s frame has been bent in 
an accident. 

Œ Check under the hood for signs of oil leaks or a cracked 
engine block. Reject any car with an engine showing signs 
of rewelding. Pull out the oil dip stick; very heavy-grade 
oils in the crankcase may have been put there to quiet a 
noisy engine. Look into the radiator filler neck; rusty or oily 
water means that the cooling system is due for servicing, 
possibly expensive servicing. Check the condition of the 
battery. 

Œ Look inside the car for signs of abuse—broken compo- 
nents, sagging seat springs, worn floor mats and pedal pads. 
Work the door latches and window cranks and make sure 
the windows close snugly or you'll be sorry the next time 
it rains hard; check the areas around the window edges for 


Your first car. 
lts joys... 


No matter whether it’s a new car or an old 
car, your first car will always be something 
special . . . and you'll find that a car means 
more than just having a ball with the gang. 

When you're behind the wheel, you're re- 
sponsible for the life of everyone in the car— 
and possibly for the fellow in the other car, too. 
I's a good lesson to learn early in your 
driving career. 

Another responsibility is keeping your car in 
its best operating condition—especially the 


and responsibilities. 
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engine. Remember to have it tuned up regularly 
and avoid wear and tear by always using a 
superior motor oil—such as Quaker State. 

Quaker State's refined from 100% Pure 
Pennsylvania Grade Crude Oil—the world’s 
choicest. It keeps your car on the road, out of 
the repair shop. And saves you money. Quaker 
State keeps your car running young because 
it’s your best engine life preserver. Look for the 
green and white sign of quality and always ask 
for Quaker State Motor Oil by name. 
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Quaker State Oil Refining Corporation, Oil City, Pennsylvania 
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signs of leaks and rusting. Like an earthbound astronaut, 
operate all the buttons and switches to see if all systems are 
“go.” Don’t forget to stomp on the brake pedal and have 
someone check to see that the brake lights work. Keep foot 
pressure on the brake pedal, and if it sinks slowly down to 
the floorboard, you have found a master brake cylinder that 
leaks. 

Œ The condition of the trunk space often gives clues to 
heavy hauling and general neglect. Check the condition of 
the spare tire. Make sure that there is a jack in the trunk 
and that the jack is in operating shape. 

E Grab each corner of the car and bounce it up and down. 
On release, the car should quickly come to rest. If the car 
keeps bouncing after you release it, the shock absorbers are 
due for replacement. 

ROAD TESTS: A car obviously is meant to be driven. So never 
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buy a used car without taking it out on the road for a test 
ride. A word of caution, however; don’t conduct your road 
tests in heavy or even moderate traffic. Find some open 
spaces or quiet streets so that you won't get in the way of 
other motorists while you are conducting your road tests. 
Œ Start the engine and begin listening for unusual noises— 
such as the clashing of starter motor gears. Are all the engine 
gauges and warning lights in working order? Does the en- 
gine idle smoothly after it has had a chance to warm up? 
Œ Put the car through all the normal driving conditions, 
making several starts from rest going forward and then going 
backward. Make a few sharp turns at slow speeds. The 
steering wheel should not shimmy or bind, and there should 
be no more than two inches of play before the steering 
gears engage. Otherwise, the steering ‘mechanism is worn 
and unsafe. 
Œ If the car has a stick shift, the clutch pedal should 
have about an inch of free play at both the top and bottom 
of the pedal travel. The clutch should engage smoothly 
without grabbing or clattering. To check for clutch slippage, 
shift into high gear and, with engine running, slowly en- 
gage the clutch. The engine should stall out about halfway 
up the clutch travel. If the engine keeps running while the 
clutch is completely engaged, the clutch is due for an over- 
haul. 

In the case of an automatic transmission, make sure that 
it shifts smoothly without slamming and that there is no 
undue racing of the engine during shifts. Adjustments to 
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the automatic shift can be made at relatively modest cost, 
but a full overhaul can run up to several hundred dollars. 
Œ Put the engine under load conditions by accelerating up 
a hill. If the engine struggles, bucks, misfires, or knocks, 
it means bad valves, worn piston rings, carbon deposits in 
the cylinder, and possibly several other things. If bluish 
smoke pours out of the exhaust during acceleration, you can 
be sure the piston rings are gone, and an engine overhaul 
will cost you plenty. Also check for any tendency of the 
engine to overheat. 

E Having made certain that there are no cars behind you, 
put your test car through a few panic stops. The brakes 
should engage smoothly and not grab or clatter, causing the 
car to swerve. The feel of the brake pedal should be firm 
and not spongy. 

E Drive the car over both smooth and rough pavements to 
test steering and suspension, and to find the rattles. Listen 
especially for unusual hums and squeaks in the drive com- 
ponents. Then step out of the car and have someone drive 
it off slowly. Stoop down to see if both the front and rear 
wheels track in straight lines and that the wheels do not 
wobble. A car that wobbles up the street at an angle is a 
car to be avoided. 

sHop TESTS: When youve narrowed the possible choices 
down to one or two cars, it’s time for a thorough examina- 
tion by an expert. A reliable, independent mechanic is your 
best bet for an impartial appraisal of a car’s mechanical 
condition. Although you will have to pay him for his time, 
it could be the best investment you’ve ever made. 

Today, the most modern shop tests are being made at 
automotive diagnostic centers where advanced electronic 
devices do the work. For an interesting account of a typical 
visit to one such center, read “I Went to a Car Doctor.” 
If there is an automotive diagnostic center near you, by all 
means take advantage of it. 


CLOSING THE DEAL 


If the car of your choice has passed all the tests, it’s time 

to talk price. Although the used-car salesman or the indi- 
vidual has probably quoted you a price long before this, 
you can still do some polite dickering. The car ads in your 
local newspaper have probably given you a good idea of 
the “right” price range for cars of this type. You may also 
know the car’s “book price”; that is, how it stacks up in the 
“ted book” or “blue book” put out regularly by auto dealer 
associations listing average wholesale or retail prices for used 
cars in all parts of the country. Now, too, you are armed 
with the results of your tests. If youve uncovered a few 
minor hidden flaws, bringing them to the seller’s attention 
should alter the price in your favor. When you and the 
seller reach an agreement on the “right price,” it’s almost 
time to close the deal. 
TITLE: You've heard the famed Latin expression: caveat 
emptor, “let the buyer beware.” Before anyone signs on the 
dotted line, you should take the Romans’ advice and be- 
ware of “complications” in the title or ownership of the car 
youre about to buy. If you're dealing with a reputable 
dealer—and you should be—it’s not likely that the car is 
stolen. However, stolen car rings frequently pose as “pri- 
vate parties” in disposing of ill-gotten vehicles. 

In states requiring certificates of title proving car owner- 
ship, the seller must sign over his certificate to the buyer. 
In nontitle states, the same thing is accomplished by signing 
over the registration certificate. Make sure that the serial 
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number of the car (usually tucked in somewhere under the 
hood or glove compartment) and the motor number (usu- 
ally engraved on the engine block) match those on the 
transfer certificates. 

If for any reason you suspect that the ownership of the 
car is questionable, it is best to back out of the deal. If it 
is a stolen car, it will automatically be returned to its legal 
owner when the police catch up with you. You'll be left 
with an empty bank account, no car, and a very bad ex- 
perience. 

WARRANTY: Unless you have an additional agreement, a 
used car bought from a private party ordinarily carries no 
guarantee whatever. But dealers usually provide some sort 
of warranty on used cars. The period of such a warranty 
may vary from 30 to 60 days. It may provide for a 50-50 
split in the cost of labor and parts, or the dealer may assume 
the total cost should repairs become necessary during the 
warranty period. If the car is a relatively late model, it may 
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still be protected, at least in part, by the original factory 
warranty. The important thing is that if you get a warranty 
from a dealer or a guarantee from an individual, any such 
agreement is not binding unless it is in writing. 

During your search for a used car, you have probably 
consulted closely with your parents. Now that it’s time to 
close the deal, their presence becomes absolutely necessary. 
As a teenager, you cannot sign the contract. A parent, 
guardian, or some other responsible adult will have to com- 
plete the transaction for you. But all of you should read the 
contract thoroughly before it is signed. If you don’t under- 
stand everything in the contract, ask now, not later. 

Now the deal is closed and the car is yours. You'll prob- 
ably wash and polish it till your arms are sore. And chances 
are youll “live” in it, for the first few weeks anyway. If 
you've taken the time to shop wisely, you have every right 
to be proud. Take good care of your car and yourself— 
drive safely! 
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(from November, 1967, issue, Ford Times) 


“7 OUR over-all condition is good,” said the car doctor. 

“You need to replace the distributor cap, reset the 
timing, and adjust the carburetor. You have a poor starting 
condition and your fuel mixture is a little too rich—12 
to 1. You should replace your accelerator pedal, and the 
front end needs to be realigned. You also need a steering 
gear adjustment, and the battery and carrier need clean- 
ing... . 

I was sitting in Stark Hickey Ford’s Diagnostic Clinic 
in Royal Oak, Michigan—one of the first in the country 
operated by a Ford dealer—and I was getting a firsthand 
report on the condition of my two-year-old Mustang. My 
car and I had arrived just 30 minutes before with a slight 
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case of mutual distemper—a state of affairs which was 
spoiling our otherwise happy relationship. 

The trouble had started just a few weeks before. Nothing 
serious. Nothing, really, that you could put your finger 
on. Just a general indisposition. A stubborness about early 
morning starts. A tendency to stall at stop signs or race 
angrily when idling. A grabbing of the brakes, 

“What this country needs,’ I commented to a friend, 
“is some place where you can get an instant diagnosis— 
some place where your car doesn’t have to be tied up all 
day.” That’s how I ended up at the Diagnostic Center, 
one of the best things that’s happened to motoring since 
automatic drive. ; 


Expressways are the quickest, most con- 
venient, safest route to take. But it takes 
more than fast reflexes. How well you handle 
these four questions is a pretty good indica- 
tion of how well you'll handle yourself on 
the expressway. 


How can you avoid a chain reaction? 

Aim high. That's driver education talk for 
watching the car in front of the one you're 
following. Key your reactions on that car and 
you can almost always anticipate what the 
car directly in front of you will do. 
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How can you get service.on an expressway? 
If you run out of gas or have an engine 
failure, simply tie a white cloth to your 
antenna. Either a service truck or a policeman 
will be along to aid you. But make sure the 
truck that stops is an authorized service truck. 
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A lot of people think they 
know how to drive 
on expressways. 


Do you? 


How do you get on an expressway? 

The ramps leading to almost all expressways 
are designed so that you can reach the posted 
speed limit before you reach the expressway 
itself. Because speed is relative, you merely 
merge into traffic flow. Don’t stop on the 
ramp. It would cause a chain reaction or 
create a traffic hazard as you pull on the ex- 
pressway. 


Does anyone make a tire specifically for 
expressway driving? There isn’t, properly 
speaking, a need for one. But it is important 
that you have a tire which can take your kind 
of driving conditions. Determine where you 
do most of your driving and tell your 
Firestone dealer. He'll get the right tire for you. 


Knowledge of expressway practices is impor- 
tant. But it won't do you any good unless 
your entire car is safe. That's why your near- 
by Firestone Sate Tire Center offers to give 
your car or your family’s car a free safety 
check. And remember—Firestone tires are the 
first choice for original equipment on most 
new cars and for replacement on used cars. 


The safe tire 


A Sponsor of National Student Traffic Safety Program, National 4-H Automotive Program and FFA. 


For the cost of a 10-dollar bill—$9.95, to be exact—my 
car had just been through one of the most thorough series 
of checks available in the country—the kind of inspection 
one would normally expect to find only in the high test 
laboratories of the auto makers. I now held in my hands 
a checklist of repairs, an estimate of their cost, including 
parts and labor—in this instance, a total of $36—and the 
option to have the work done where and when it suited me. 

I had called for an appointment a few days before—a 
recommended procedure since it saves waiting—and my 
car and I arrived promptly at 9 a.m. A white-coated 
attendant checked us in and took a brief “case history,” 
including what I thought the trouble was. ; 

I was taken to an observation station where only a 
plate glass window separates you from the examining area. 
This is one of the inspired innovations of the Diagnostic 
Centers, which now number about 100 around the country. 
You watch while you wait. Not only can you see exactly 
what's happening to your car, but there is a series of small, 
lighted observer consoles with their “scopes” connected 
to the master “scope”—and explanatory placards, I stopped 
to read the first one. 

“Your car has now entered our diagnostic service center,” 
it explained, and I caught myself gazing anxiously at my 
car like any proud owner. “. . . everything to make your 


car start, run, and stop will be thoroughly checked. You 
will be advised following this series of checks of exactly 
what your car needs to make it operate better from the 
standpoint of safety, efficiency, and performance. You are 


» 


invited to follow your car through these tests. . . . 

At this point, three efficient-looking white-garbed tech- 
nicians started pulling out wires, plugging in wires, moving 
with what seemed like lightning speed while they checked 
my car's “primary electrical system” with electronic equip- 
ment. They were, I learned from the placard, checking 
the battery, starter, generator or alternator, distributor 
points, and wiring systems. _ ; 

A needle quivered on the dial and I watched it intently. 
The adjoining placard informed me that “a faulty starter 
motor, low battery charge, poor wire connection or worn 
distributor points are common causes of hard starting.” 


TROUBLE IS FOUND 


Aha, so that was our trouble! While I digested this 
information, recalling a little guiltily certain intemperate 
thoughts on a recent chilly morning, I suddenly realized 
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that the tests had already moved to the next console. In 
rapid fire order, we went through distributor advance— 
“performance and gas mileage are greatly affected by 
improper advance, making this a most important test”— 
and road performance—‘“while your car is ‘running’ on the 
dynamometer, this meter continuously measures its capabil- 
ity to perform on the road. . . . Roads with hills of any 
steepness can be simulated. If power is below normal, 
diagnostic instruments attached to the engine will pinpoint 
the exact trouble. .. .” 

At this point I discovered the oscilloscope. This was a 
fascinating dial resembling those instruments they use in 
the operating room to observe a patient’s heart action. 
What was happening, the console placard explained, was 
an electronic test checking the condition of spark plug 
wires, the distributor, and the coil. “The spark inside the 
engine combustion chamber is on display to reveal the 
condition of the spark plugs. You may check your cars 
cylinders’ performance yourself as your scope duplicates 
what the diagnostician sees on his master scope. With this 
instrument, troubles-in-the-making are found before they 
can cause road failure.” They could call it what they 
pleased; this was obviously my car’s heartbeat and I became 
so engrossed I completely missed the brake check—which 
was far more pertinent since I had a specific complaint on 
that score. 


MY KNOWLEDGE KEPT GROWING 


Having finished with the dynamic brake analyzer, the 
center's next step was the electronic alignment of the car’s 
wheels with complicated chart labels such as toe, caster, 
and camber—something to do with the angle of the wheels 
in turning and straightaway steering. You can see how 
knowledgeable I was getting. 

As I left the observation station, a woman came in, 
sat down, and calmly took out her knitting while her car 
moved into the inspection area. Apparently she was an 
old hand at this and had long since exhausted the novelty 
of the consoles. She had, in fact, brought her car in for 
its “annual check-up.” 

In the consultation room, I received the diagnostic in- 
spection report, listing 128 separate check points. A second 
sheet broke down the repairs into categories for labor 
and parts, cost estimates, and the order in which repairs 
should be made. 

Under “Repairs Requiring Immediate Attention” were 
aligning the front end and adjusting the steering play— 
estimated cost, $14. Under “Repairs Recommended—Cor- 
rect Soon” were: Replace air cleaner element and clean 
oil filter cap—$4.75, parts only, no labor; clean battery 
and carrier—$2, labor; replace distributor cap and rotor, 
reset timing, dwell, and carburetor, $4.50, parts, $6.50, 
labor; adjust auto’ choke, fast idle—$1, labor; replace 
transmission fluid, adjust, not seal—30 cents, parts, $3.50 
labor. Total—$36.55. My inspection sheet also showed 
55 per cent brake lining remaining on the right front wheel. 

Clutching my car’s bill of health, I shook hands and 
gathered up assorted belongings. I was still entertaining 
a small flicker of doubt that a really thorough check down 
to the smallest detail could have been done so quickly. 

“Dollars to donuts,” I thought, “they’ve overlooked some- 
thing.” 

And I was right. “Say,” said the attendant as he handed 
me my car keys. “Did you know you've lost the cap on 
your windshield washer bag? Better be sure to replace it!” 


Get — 
your 
bumblebee 


Enroll in one of three exciting classes. Charger R/T, 
Coronet R/T, or Dart GTSport. Each has its own dis- 
tinctive sporty style, but all three have a lot in com- 
mon. Like automatic transmissions, wide-tread red 
line tires, special handling packages, and a long list 
of other standard and optional features. 


Dodge Coronet R/T 


To help you make the grade, the standard engines 
for the Scat Pack include a 340-cu.-in. V8 for the 
Dart GTS. And for Charger R/T and Coronet R/T, a 
440 Magnum V8. Or for a more accelerated course, 
you can order the optional 426 Hemi. 


Dodge Dart GTSport 


All three members of the Scat Pack offer distin- 
guishing marks at no extra cost. Bold bumblebee 
stripes wrapped around the rear. Or Rallye stripes 
along the side. Or if you prefer to be a little more 
modest, no stripes at all. It’s your choice. Ready for 
class? With the Scat Pack, you've got it. Why not sign 
up at your nearby Dodge Dealer’s and get your 
Bumblebee Degree, today? 


CHRYSLER 


MOTORS CORPORATION 


To add some color to campus, get your Official 
Dodge Scat Pack Jacket in the official “Dodge Red” 
Color—with the 
authentic embroi- 
dered “‘bumble- 
bee” design on 
front and back. 
Send for yours 
today. 


FILL OUT AND MAIL TO: 

| Hughes-Hatcher-Suffrin, 1133 Shelby at State, 
Detroit, Michigan 48226. Attn.: Mr. Gus Anton. 

| Enclosed is a check or money order (made payable to 
Hughes-Hatcher-Suffrin) for $———— to cover cost of 

| jackets at $9.95 each. Available sizes: S, M, 


| Name Size 


Address 


| 

| 

| 

| 

| 

ie age | 
L, XL, XXL. (Add 4% sales tax for delivery in Michigan.) 
| 

l 

l 

| 

| 
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Choose One Caption: Choose One Soft Drink: 

“This is the fifth time we’ve ignored The one to choose. The one that’s got 
him, and nothing’s happened” it all. By the bottleful. Coca-Cola. 

“Tf he’s so cool why’s the Coke has a taste so unique...so special... 
paper upside down?” it has the taste you never get tired of. 


“Let’s ask him for the society 
section. That'll impress him” 


Pretty impressive, in this changing world, 
isn’t it? When you find something like 
Coke, that works for you every time... 


“Maybe he just can’t decide stick with it. And watch things go better, 


between us?” 


Coke after Coke after Coke. 


COKE HAS THE TASTE YOU NEVER GET TIRED OF, 


TRADE-MARK ® 


